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THE GROSVENOR GALLERY. 


[Seconp Notice. ] 


A= and science are so closely akin, and both are so 
manifestly included under the general head Know- 
LEDGE, that we need make no excuse for treating works of 
art from the artistic as well as from the scientific stand- 
point. Yet we shall not dwell further on those enormities 
of the esthetic and maniac schools which are manifest at 
once to the artistic eye. We must, in passing, note that a 
word in excuse may be said for the followers of the modern 
Medizval school. There is a natural temptation for those 
who find that, though eager to cover canvas, they can 
neither draw nor paint, to take work in hand which re- 
quires skill neither in colouring nor in drawing. ‘“ You 
are not pretty, my child,” said a clever mother to 
her daughter ; “therefore, you had better be odd. It is 
your only chance of attracting attention.” This, which is 
the raison détre of the esthetic school generally, is a suffi- 
cient principle for the painters of that school. Any one can 
copy a medieval picture without faults detracting from its 
medizval character: a little change in an impossible limb 
does not make it less mediewvally impossible; a slight 
difference in some ghastly tint gives only another ghastly 
hue, which still remains medivally hideous. There- 
fore, if we were advising a would-be artist who 
could neither paint nor draw (and who was too 
lazy to learn) how he might obtain an easy noto- 
riety, we should tell him to try the medieval school. 
‘You are too unskilful or too idle,” we might say, 
“to paint anything really good; therefore go in for 
oddity. Even your drawing will not spoil a medieval 
figure. You know as much of perspective, linear and 
aerial, as the medieval painters did (who knew nothing) ; 
you cannot err much more egregiously through want of 
talent and energy than they did through want of expe- 
rience. Follow, then, their school. Carefully copy all their 
faults. Pretend that you find in deformity beauty which 
others cannot see, in sickly tints a delicacy of hue which 
others cannot appreciate. Remembering that as there are 
always many foolish people, you may be sure of a fol- 
lowing, after a fashion.” In every age there have been 














these affectations, though we learn it, unfortunately, not 
from any works which have survived, for all the works of 
such schools have a fatal facility in fading out of view, but 
from occasional passages of ridicule in writings by contem- 
poraries who have survived. In this way the memory of 
even esthetic absurdities may be handed down—to an 
amused posterity. 

Of the Whistler schoo] it need only be said that as there 
are some who take idiocy for ecstacy, there may be a few 
who find genius in insanity. 

It would be unfair to class Mr. Paget’s “ Odysseus ” 
(No. 26), with either the idiotic or the insane schools of art. 
He has honestly and painstakingly—almost painfully— 
endeavoured to work out a certain idea : only, unfortunately, 
the idea was not altogether a good one, or what was good 
in it only a very great artist could effectively educe. 
Ulysses steering towards the setting sun, his body illumi- 
nated by the rays of the sinking orb, a dark purple gloom 
gathering over the mountains behind, broken only here and 
there by touches of ruddy light—this were a subject, indeed, 
for a noble painting. How finely might the worn but reso- 
lute face of the wanderer be presented, sadness and courage 
contending over it even as the gloom and glory of sunset 
were contending on sky and sea and mountain height! In 
such a work a great painter would not have suffered the 
thoughts to be distracted from the poetry of the 
main idea by trivial accessories. He would not (appa- 
rently for no other purpose) have added to the 
artistic difficulties of his subject, by endeavouring to 
do what no artist has ever yet done successfully in ideal 
painting,—to represent, namely, one half only of a boat (in 
other words, to present the picture from an impossible 
point of view). It is this which Mr. Paget has done, and 
herein, we conceive, began the difficulties which led to this 
picture becoming a rather painful failure instead of a 
decided success, as it might have been if the artist had not 
overweighted himself with difficulties. Albeit the hero’s 
face is hopelessly coarse and commonplace ; and in a scien- 
tific sense we must object to the head which Mr. Paget has 
assigned to the man of keenest intellect and widest expe- 
rience among the heroes who fought before Troy: Ajax 
Telamon rather than Ulysses is here depicted. 

If we had not known that Mr. Holman Hunt can paint, 
and paint well, we should not have discovered it from the 
ridiculous picture which he has chosen to call ‘“ Miss 
Flamborough.” Ill conceived, ill drawn, and worse painted, 
it is utterly unworthy of him. 

Mr. Muybridge has, we believe, left England for Ame- 
rica. We trust he did not, before he went, observe Mr. 
Clarke’s picture “ Labour” (No. 38), with its impossible 
horses, or Mr. Barclay’s “ Early Steps” (No. 43), with its 
very singular calf. “Flora,” in No. 47 (R. W. Macbeth), 
ought, if she were wise, to get rid as quickly as possible of 
those hounds, whose villanous faces accord ill with their 
ridiculous shapes. 

The “Release of Prometheus by Hercules” (No. 57, by 
Mr. Richmond), and the “ Entombment” (No. 51, by 
Julian Story), are pretentious but ill executed attempts, a 
very long way “after the” great master whose style is aped. 

Of Mr. Richmond’s portrait of Mr. Gladstone (No. 77), 
it were well to say nothing, since nothing good can be 
said. But there are some excellent portraits by Mr. 
Richmond, showing that if he has painted Gladstone so 
that the Premier’s worst enemies must feel a touch of 
sympathy for him, he can do what is very good when not 
over-taxed by the wish to do something very great. 

The finest portrait, however, in the Grosvenor collection 
this year is among the sculptures, Mr. E. Roscoe Mullins’s 
bust of the Rev. Stopford Brooke (No. 368). We do not 
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remember to have seen for many years a sculptured portrait 
80 full of character. Oompare this work with another by 
the same sculptor—the bust of Mr. Shaw in the Royal 
Academy—and it will be seen that as wide a range of 
character can be covered in sculpture as in the sister art, 
and that sculpture is admirably suited (in skilful hands) 
for the delineation of subtle shades of character. That 
Mr. Mullins should have succeeded in indicating intellec- 
tual power in one bust, and business capacity in the other, 
is, of course, little. But he shows the precise quality of 
the intellect in one case ; in the other the special character 
of the aptitude for business, 


WAS RAMESES II. THE PHARAOH 
OF THE OPPRESSION? 


By Ame tia B. Epwarps. 
IIl.—JOSEPH’S PLACE IN HISTORY. 


DE ROUGE’S argument, steering clear of chrono- 

e logy, hinges principally upon the name of the 
“treasure-city”” built for Pharaoh by the Israelites; but 
this argument, strong as it is, would be greatly strength- 
ened if we could show a distinct correspondence between 
the space of time assigned to the Hebrew sojourn and the 
space of time which divides Joseph from Rameses II. 
Before any such test can be applied, it is, however, 
essential that we endeavour to find out as nearly as 
possible under what Pharaoh Joseph rose to power. Now, 
the time of the sojourn in Egypt is expressly stated at 
430 years (Exodus, chap. xii, verses 40 and 41), and 
the age of Moses at the time of his return from 
Midian (not at the time of the Exodus from Egypt. 
as M. de Rougé puts it) is as expressly stated 
to have been eighty years (Exodus, chap. vii, verse 7). 
To those who know not the chronological pitfalls 
which enliven the paths of Egyptology, it may pro- 
bably seem that nothing would be easier than to allow 
eighty years for the age of Moses, and thence, by a retro- 
grade calculation of 430 years, to arrive at the Pharaoh 
of Joseph. The method is doubtless excellent ; and if by 
counting back 430 years from Mr. Gladstone’s return to 
‘Office in 1880, we sought to determine under whose reign 
Jack Cade made himself master of London, it would 
answer the purpose quite satisfactorily. But not thus can 
_ we go to work when dealing with Moses and the Pharaohs. 
It is not possible, indeed, to apply ordinary chrono- 
logical methods to inquiries concerning early Hebrew 
or Egypti:n history, because neither the Hebrews nor 
the Egyptians had any fixed era from which to reckon. 
Neither had they any exact system of reckoning. 
The Hebrews counted by generations—that is to say, by 
a rough-and-ready system of averages. The Egyptians 
counted by the regnal years of the Pharaohs, and these 
regnal years were liable to much miscalculation. Some- 
times an old king shared the throne with his heir during 
the latter part of his reign ; and in many cases a Pharaoh 
began by reigning with his father and ended by reigning 
with his son. Rameses IIL, for instance, with whom 
we are now especially concerned, reigned as Pharaoh- 
Coadjutor during the latter years of Seti I., and himself 
resigned the cares of government to his successor, 
Menephthah, twelve years before his death. Again, a 
king’s reign was sometimes counted from the beginning of 
the year in which his predecessor died, and sometimes from 
the day of his own coronation. Nor do the possibilities of 
confusion end here. . All dynasties were not legitimate, or 








even successive; and not merely certain Pharaohs, but 
whole lines of Pharaohs, were consequently passed over by 
conservative historians, as though they had never existed. 
There are, in fact, very few even approximately certain 
dates in Egyptian history before the period of the XX V Ith 
dynasty, and those few (among which Mr. R. A. Proctor’s 
astronomical date for the building of the Great Pyramid 
must henceforth occupy a foremost place) can only be 
regarded as landmarks planted here and there in a wide 





waste of uncertainty. 
present inquiry upon a purely chronological basis, we are 
reduced, firstly, to the evidence of tradition ; and secondly, 

According to the evidence of tradition as handed down 
by two early Christian writers (Eusebius, a.p. 300, and 
slavery at a time when Lower Egypt, and possibly the 
whole of Egypt, was occupied by a race of foreign invaders 
the Hykshos is not exactly determined. We only know 
that they were predatory tribes of Asiatic origin (probably 
XI1Vth dynasty they descended on the land in vast hordes, 
slaying, ravaging, and confiscating all before them. Their 
XViIth, and XVIIth, and is supposed to have lasted for 
five hundred years. The native princes, meanwhile, were 
tributary chieftains at Thebes. 

The name ‘“ Hykshos” is sup- Al > 

Ley e 
“ruler,” and Shasu, “shepherd,” ‘SA.. @. Su 
or plunderer ; Shasw* being a These hieroglyphs are:— 
denote the tribes of the Eastern Ts pee arta, 
to indicate that the Hykshos firmation of the vowel- 
were originally tent-dwellers and sound. 5. A man signify- 
Bedaween Arabs of the present ae. him wane 
probably took place during the 
reign of some Hykshos king of the X Vth dynasty; while 
close of the XVIIth. This, the last Hykshos dynasty, was 
governed, in the opinion of the late Mariette Pasha, by 
and a significant fact that Set, or Sutekh, the great god 
of the Hykshos, was also the god of the Hittites. 
of the text. 

I need not recapitulate the beautiful and affecting story 
whether as regards names, customs, or incidents, will bear 
the strictest archeological scrutiny. For our present 
brethren, before he introduces them to Pharaoh :— 

“T will go up,” he says, “and show Pharaoh, and say 
hold), which were in the land of Canaan, are come 
unto me ; 
to feed cattle; and they have brought their flocks, and 
their herds, and all that they have. 

MDW, sisah, or DOV, sisas, “ to devastate,” “to pillage,” is used in 
the Bible to designate the forays of the Bedaween heathen. See 


Granted, then, the impossibility of emdasiing our 
to the internal evidence of the text. 
George the Syncellus, a.p. 800), Joseph was sold into 
known as the Hykshos, or Shepherds. The nationality of 
Syrian and Sinaitic), and that towards the close of the 
rule extended over three dynasties, namely the XVth, 
driven southwards, and some would seem to have ruled as 
posed to be derived from /Hyk, 
word used in a general sense to 1. A little garden, pro- 
froritier ; and thereby seeming 4. 4 chick; u, being a con- 
herdsmen, like the wandering ing the general sense of the 
day. Abraham’s visit to Egypt or a noun of number. 
Joseph is traditionally said to have flourished towards the 
kings of Hittite nationality. It is, at all events, a singular 
We will now turn from tradition to the internal evidence 
of Joseph—a story in which every touch of local colour, 
purpose, I need only quote Joseph’s instructions to his 
unto him, My brethren and my father’s house (7.¢., house- 
*‘ And the men are shepherds, for their trade hath been 
* The Abbé Vigoureux has pointed out how the Hebrew root 
‘‘ La Bible et les Découvertes Modernes,” vol. ii., p. 86. 1882. 
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“ And it shall come to pass, when Pharaoh shall call, 


you, and shall say, What is your occupation ? 

“That ye shall say, Thy servants’ trade hath been about 
cattle from our youth even till now, both we, and also 
our fathers: that ye may dwell in the land of Goshen ; 


Sor every shepherd is an abomination unto the Egyptians.” 


(Genesis, Chap. xlvi., verses 31, 32, 33, 34.) 

In accordance with these instructions, we presently find 
them saying to Pharaoh :—‘ Thy servants are shepherds, 
both we, and also our fathers;” to which statement 
Pharaoh replies by, making them welcome, and assigning 
“the best of the land” for their place of dwelling.” 

Now it is hereby evident that if to be a shepherd 
(““ Shasw”) was an abomination to the Egyptians, it was 
a recommendation to Pharaoh. That the name should 
be hateful to the conquered race was inevitable ; 
and although the invaders had become so thoroughly 
naturalised that they now ruled in all respects after the 
manner of the native Pharaohs, it was impossible that 
the Egyptians should forget the horrors of the past. 
But to one of Shasu origin that name would be dear and 
honoured. And it would convey a sense corresponding to 
“son of the desert,” rather than to “shepherd,” or “ plun- 
derer.” Also it would imply a Semitic, and therefore, in 
this case, a common ancestry. Granted that Joseph was 
the favourite minister of a Hykshos ruler, he could have 
given his brethren no better advice than when he bade 
them tell Pharaoh that they came from the land of Canaan, 
and had been shepherds from their youth. Just so might 
a poor laird from Roxburgh or Dumfries, who had risen 
to office under James I., counsel his raw kinsfolk from the 
northern side of the Cheviots. If King Jamie questioned 
them, they must surely tell him they were Lowland Scots, 
and as such had played their part in many a border fray ; 
and this notwithstanding that a Lowland Scot was an 
abomination to the English. The Percys and the Stanleys 
would, it is true, despise them for cattle-stealing barbarians ; 
but to be a Lowland Scot was a sure passport to the favour 
of the king. The internal evidence of the text confirms, in 
short, the evidence of tradition, and shows that the Pharaoh 
of Joseph can have been none other than a Hykshos. 


(To be continued.) 








THE AMATEUR ELECTRICIAN. 
ELECTRIC GENERATORS (continued). 


HE simplest device for collecting the current from the 
revolving armature is to have two upright springs, 8 S' 

(fig. 10), metallically connected to the terminals or binding- 
screws, TT’. With the commutator in the position illus- 
trated, the current passes from the brass sections, A B, the 
circuit being completed through whatever apparatus may 
be connected to T T’. When the armature has performed 
a quarter of a revolution—that is to say, when the sections 
O D are in contact with S S’ the circuit is disconnected, 
and accordingly no current is passing. This lasts, however, 
for a very brief space of time, and is not noticeable. 
Where this plan is adopted, A B must be fixed to the 
ebonite in such a way that when in contact with 
the springs the armature shall be in the position illus- 
trated in fig. 6 (KNowLepcr, May 26). A more sati-s 
factory plan, however, and one that will lend itself to 
modifications in the general details of the machine, 
is to employ what may be called a “rocker.” Fig. 11 
will illustrate it. R Ris a part of a brass ring, not less 
than an eighth of an inch thick, and about half an inch wide. 
A. slot is cut in the ring at E, about half an inch long, a 





screw holding it firn:]y to the base plate. Caps of ebonite 
or such like insuiating material (F F) are fixed to the ends 
of the rocker, and thin strips of brass (K K) on to the 
surfaces of the caps. Similar strips of brass (L L) are 




















Fig. 10. 


attached by the thumb-screws to K K. Between these 
pairs of brass strips or plates, the copper brushes (M M) 
are clamped. They are simply strips of sheet copper, cut 
for about half their length, so as to present the appear- 
ance of combs, with very close, but rather broad, teeth. The 
ebonite should, for various reasons, be of larger section than 
the rocker (say one inch by three-eighths to a half) while the 
surfaces should be inclined at such an angle as to make 
the distance between the brushes a little less than 1} in., 








Fig. 11. 


both inclinations being at the same angle, one inwards, the 
other outwards. Care must be taken that the ebonite 
effectually insulates the brushes from the rocker; spiral 
springs (made by winding rather stout copper wire round a 
pencil) being used to connect the brushes to the terminals 
TT. In the diagram, the brass plates are drawn slightly away 
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from the ebonite caps for the sake of clearness. The object 
of the slot (E) is to allow of the alteration of the point 
of contact between the brushes and the commutator—a 
necessary feature, as will be seen by experience. 

One of the most important points in connection with an 
electric generator is the motive power. This may take the 
form of a treadle or an ordinary multiplying wheel turned 
by hand. To a great extent, we must leave the arrange- 
ment of this matter with the experimentalist ; but the 
whee] should be as far as possible from the armature, say 
18 inches, the wooden base, where a multiplying wheel is 
used, being about 14 inches by 24 inches. It may be 
pointed out, however, that the width is not necessarily 
the same throughout. Owing to the smallness of the 
armature pulley-wheel, an endless gut-band is requisite, 
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Fig.12. G 


but some arrangement to compensate for its stretching 
is essential. Fig. 12 illustrates a simple device ; D 
represents a standard 1 inch thick, if of wood, } an 
inch if of metal, through which passes a shaft A B, of 
the section shown, cut from a five-eighth rod to half-an- 
inch in diameter at each end. It is provided with a screw 
thread at the extremity A, and a slot like that on a screw- 
head at B, a pin (C) being driventhrough to holdalight metal 
or wooden wheel (GG) 9 to 12 in. in diameter, in position, 
sufficient freedom being allowed for the wheel to revolve 
easily. E is.a nut, screwed on at A, to pull AB tight 
up to the boss F. On first adjusting the band, the end 
(B) of the shaft should be turned towards the machine. As 
the band stretches, B should be gradually turned towards 
the remote side, thus increasing finally the distance 
between the centres of the wheel and the armature by a 
quarter of an inch. 








HOW TO GET STRONG. 
(Continued.) 


E have first to notice that it is by no means neces- 

sary, as many imagine, to give much time daily to 
exercice in order to acquire a strong and hearty body. On 
the contrary, many, who, dissatisfied with the condition of 
their health-and strength, have begun to take more exercise 
than before, have defeated their purpose by taking too much 
exercise. ‘To exhaust the frame by long walks and rides, 
0: by undertaking some difficult and arduous system of 





training, would be unwise, even if the sole object were to 
acquire strength; but where the ultimate object is to 
increase the capacity for the work of life, and this work 
is only indirectly dependent on bodily strength, it is next 
door to madness to exhaust the frame by efforts for which 
it is unfit. 

Let it be noticed, then, that apart from such exercise as 
falls naturally into the day’s work, an hour a day, or even 
four times a week, devoted to systematic exercise, will 
suffice first to restore and afterwards to maintain the 
strength of the body. It was with this small amount of 
daily training that Maclaren attained such re aarkable 
results, adding girth to the chest and limbs, increasing the 
weight and muscular development, changing actually the 
shape of the bony framework of the body,—in grown 
men,—not in long periods of time, but in a few weeks. 

Next it is to be noticed that for successful efforts in this 
direction we do not want heavy dumb-bells and clubs, or 
gymnastic apparatus for the achievement of difficult feats. 
No apparatus at all is, indeed, absolutely necessary, but 
light dumb-bells (from 3b. to 6b.) may be used with ad- 
vantage, and light clubs are still better; while by some 
simple contrivances, costing a few shillings, a bed-room, 
bath-room, landing, or hall, as may be convenient, may be 
turned into a temporary gymnasium, containing everything 
necessary for exercising every muscle of the body. It is 
always well, however, to include among the exercises some 
which require a certain degree of practice for their proper 
accomplishment, as this gives interest to the work. For 
this reason, ball-play (outdoor or indoor) was deservedly 
approved by ancient physicians. Fencing, single-stick, and 
other such encounters are good, if entered upon with due 
moderation, both as to time and as to the spirit with which 
they are carried on. 


THE CHEST. 


First and foremost in all exercises comes the develop- 
ment of the chest, because this development means the 
increase of lung-power and heart-power, improvement in 
the breathing, and in the circulation. Scarce one in a 
hundred among men in middle life has his breathing 
apparatus in respectable order. A man in good health 
ought to be able to run a mile at a moderate pace without 
inconvenience. But how many can do this? We do not 
invite paterfamilias to try the experiment, unless he is 
prepared to stop the trial so soon as he is satisfied that he 
cannot run the mile without inconvenience. For there is 
danger in the experiment, if the question is whether, by 
sheer endurance, he can get through the mile at any pace 
resembling a run. . Let any man, even as young as twenty- 
five or thirty, who has let day after day pass for several 
years without duly exercising his chest, content himself by 
running until it would be distressing to him to continue 
the exercise: he will very quickly recognise how much 
beyond his power running a mile, without distress, has 
become,—entirely through his neglect of daily exercise. 

Not a day should be allowed to pass without exercise by 
which—at least three times each day—every air-cell of the 
lungs has been filled to its utmost capacity. Once, at 
least, each day this should be done by active exertion, such 
as a sharp, but not distressing, run, increasing gradually 
until two or three hundred yards are covered at full speed, 
or from half a mile to a mile at a steady swing. But any 
run long enough to set the lung bellows actively at work 
will suffice for this purpose. Instead of running, however, 
some may prefer sparring. This is capital exercise for the 
chest, and is good also for the arms and shoulders. A live 
opponent is not needed—in fact, is not desirable ; for where 
there is one the exercise is apt to be continued too long, 
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and repeated only intermittently, whereas it should 
be carried on daily, and for a limited time only. 
A calf-skin bag, fourteen or fifteen inches in diameter, 
hung by a stout cord from the ceiling (if there is a 
beam to it, or from a cord stretched between two high nails 
on opposite sides of the room), will make a capital dumb 
boxer. The bag should hang at about the height of the 
chin, so that its highest part is opposite the eyes and its 
lowest part opposite the chest. Pound away at this as if 
it were the head and shoulders of a living opponent. Hit 
out from the shoulder so that it flies up to the ceiling ; 
catch it “a good one” as it flies back towards you ; advance 
a step, and hit it so that at the next rebound it flies over 
your head ; spring sharply round, and meet it on that side ; 
hit it upwards till the cord loops ; hit it round arm, so that 
if you are not quick enough, it catches you on the back of 
the head. In five minutes’ time, (which, later, you may 
extend to ten), you will be puffing and panting like the 
conventional grampus. You can then rest, or turn to some 
other less active exercise among those to be hereafter 
described. 

But there is an excellent and too much neglected 
exercise for the chest which requires no apparatus at all, 
and can be taken without leaving your room, or even your 
seat. It is simply the steady inhaling of air (at the 
nostrils) until the lungs are fully distended, holding the air 
there for a while, and then slowly expelling it. A time- 
keeper is useful with this exercise, so that its effect in 
improving the capacity of the lungs and increasing the 
power of the breathing apparatus generally, may be tested. 
In a capital little book, by Mr. W. Blackie, bearing the 
same title as this series of papers, the following case, illus- 
trating the good effects of a practice in effect identical 
with this, is cited :— 

“Some years ago, Dr. G., of Boston, showed us a 
photograph of himself taken several years previously. The 
shoulders were warped forward, the chest looked flat, 
almost hollow, and the face and general appearance sug- 
gested a delicate man. He was inclined, he said, to be 
consumptive. Well, by practising breathing (not in an 
ordinary ‘blowing machine,’ where you empty your lungs 
of about all that is in them, but an inspirometer, from 
which, instead, you inhale every inch of air you can), and 
by practising vigorous working of his diaphragm, he had so 
expanded his lungs that he could inhale three hundred and 
eighty cubic inches of air at one breath! Certainly, the 
depth of his chest at the later period was something 
astounding, it being, as nearly as we could judge without 
calipers, fully fourteen inches through, directly from breast- 
bone to spine, while it was a strikingly broad chest as well. 
An even more astonishing feature was the tremendous 
power of his voice. He said he could run two blocks 
(nearly a tenth of a mile) at one breath.” 

This case may, of course, be exceptional, still it is ex- 
tremely significant. 

(To be continued.) 








A STCDY OF MINUTE LIFE. 
By Henry J. Stack, F.G.S., F.R.MLS. 


REAT interest is felt in the history of minute living 
organisms, called microferments, on account of the 
discoveries by Pasteur, and others, showing their action in 
the production of various diseases afflicting domestic 
animals and mankind, and in many cases indicating how the 
mischief may be prevented. These bodies are related to the 
lower fungi—moulds, and so forth—and as they feed upon 





moist organic compounds, they assimilate certain of their 
elements for their own use and growth, and cause, or leave, 
the rest to reconstitute themselves in simpler forms. If 
this sounds too complicated to be easily intelligible, a few 
instances will make the principle clear, chemical formule 
and figures being avoided, because, although they are 
extremely useful to those accustomed to their appearance, 
they perplex beginners. 

All living creatures are composed of highly complex 
materials, and life processes are only carried on in the 
presence of sufficient moisture to give mobility to their 
particles. Sugars, fats, and starches are examples of one 
group of these substances, and white of egg or albumen 
represents another group. Chemists find cane sugar to be 
made up of a great number of particles—atoms—of carbon, 
hydrogen, and oxygen; and it is never quite free from 
other matters. Carbon, hydrogen, and oxygen are ranged 
amongst the simple substances, or “elements ;” but this 
means no more than that no one has succeeded in resolving 
them into simpler constituents. However this may ulti- 
mately be settled, they, like other bodies in the “ simple” 
list, combine in definite proportions, and the smallest 
portion capable of so doing is commonly called an atom, 
and has a definite weight distinguishing it from an atom of 
anything else. Hydrogen being the lightest known sub- 
stance, is taken by chemists as their standard, and the 
atomic weight of a body is stated in comparison with that 
of hydrogen. Thus, reckoning an hydrogen atom as 
weighing 1, an atom of oxygen weighs 16, and one of carbon 
6. The reader will exclaim, ‘‘ What has this to do with 
microferments and yeast? Wait a bit and see. 

Sugar is built up of a multitude of the combining par- 
ticles of carbon, hydrogen, and oxygen; twelve of the 
first, twenty-two of the second, and eleven of the third go 
to make the smallest possible piece of cane sugar. Now, 
just imagine what a complicated pattern can be made with 
forty-five balls, and when one pattern containing all of 
them is broken up, how many simpler patterns may be 
made by unions of balls in twos, threes, and all sorts of 
numbers. 

When cane sugar is dissolved in water, besides its own 
forty-five particles, there are its water particles, two of 
hydrogen and one of oxygen. The minutest drop of the 
solution, therefore, consists of forty-eight particles, and 
when living yeast is put into it and feeds upon it, a great 
disturbance takes place amongst them. 

If a small portion of brewers’ yeast, or the so-called 
German yeast—so much used by bakers, and which comes 
over from Dutch distilleries in a putty-like mass—is 
placed on a glass slide in a drop of water and viewed with 
the microscope and a power of about 400 linear magnifi- 
cation, it is seen to be composed of little tiny bladders, more 
or less round. It would take from two and a-half to three 
thousand of these little cells placed in a row to make up 
one inch in length. Each one is, however, a minute plant, 
capable of carrying out a complete cycle of vital processes 
if the appropriate conditions are provided. Brewers’ yeast 
is the best to experiment with, as the cells are rather 
larger, and at a summer temperature grow very quickly. 
The common brewers’ yeast rises to the top of the fluid it 
causes to ferment, in consequence of the rapid formation of 
carbonic acid gas bubbles which buoy it up. In German 
breweries, a slower process, at a lower temperature, is 
carried on, and the yeast falls to the bottom of the 
fermenting vessels. 

Supposing the reader takes up as much yeast as equals a 
pin’s head in size, puts it in a small cell with sugar and water 
under the microscope, and keeps it in a warm room; some of 
the little bubbles will soon swell, smaller bladders will grow 
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out from them, and finally separate. Under favourable 
conditions, this process goes on so fast that scores of the 
little. plants soon become thousands, and the thousands 
millions and billions by this simple method of rapid 
budding. Many of the higher plants, besides propagating 
by seeds, which result from the co-operation of male and 
female organs, also multiply by buds. Some of the begonias 
exemplify this in a striking way, and there is a lily, common 
in gardens (bulbiferwm), which produces black bulbils all 
up its stem. The yeast plants are not, therefore, excep- 
tional in the budding process, and their mode of nutrition 
is found to be the same in principle as that of the higher 
‘vegetation. The yeast plants arecapableof taking oxygen from 
the air, if in contact with it, or, as fish do, from air dissolved 
in water ; but when they cannot get enough this way, they 
supply themselves by decomposing the sugar in the solutions 
of malt or other saccharine materials they are employed to 
ferment. M. Pasteur says: “ Fermentation by yeast, the 
type of all ferments properly so-called, presents to us the 
direct consequence of the work of nutrition, assimilation— 
in one word, of life—effectuated without free oxygen. The 
heat consumed in this work must necessarily be obtained 
in the decomposition of the fermentable matter, that is to 
say of the sugar, which, after the manner of explosive sub- 
stances, disengages heat in its decomposition. Fermenta- 
tion by yeast appears thus essentially allied with the power 
of this small cellular plant to perform a kind of breathing 
with the oxygen combined in sugar.” Other plant-cells 
induced to live under similar conditions are found to be 
provocative of fermentation. 

In alcoholic fermentations of either wine or beer, 
there are other matters present besides the saccharine 
ones. Some of these belong to the albuminous class, and 
besides carbon, hydrogen, nitrogen, and oxygen, they 
contain sulphur and phosphorus, and these, though in 
small proportions, contribute to the mobility and insta- 
bility of the wine-must or sweet-wort of the beer. The 
fermentable fluids also contain some mineral matters 
which the great plants require, as do the higher kinds of 
vegetation, for their perfect growth. 

The respiratory acts of plants consume oxygen and lead 
to the evolution of carbonic acid. Their nutritive acts 
include the digestion of carbonic acid and the evolution of 
oxygen, which produces a slow combustion, and when this 
process is carried on by the microferments, fungi, &c., it 
may completely destroy organic substances, as in cases of 
putrefaction and decay. If yeast alone operates in wine 
or beer fermentation, the chief result is the resolution of 
the sugar into alcoholic and carbonic acid, with small 
quantities of succinic acid and glycerine. 

Schiitzenberger states that 95 9 parts of cane sugar con- 
tain 44-4 carbon, 6:1 hydrogen, and 49-4 oxygen ; and 
give 51°6 of alcohol, containing 26-9 carbon, 6-7 hydrogen, 
and 18-0 oxygen + 135 carbon and oxygen combined into 
carbonic acid, or, as chemists would call it, carbon dioxide. 
Dumas estimated that to decompose one gramme (15-4 

ains) of sugar in one hour, about 400  milliards 
(400,000,000,000) yeast cells must be at work. 

The yeast plant might have been described without so 
much reference to chemistry, but the general nature of 
fermentations cannot be understood without such explana- 
tions; and if the student beginning these inquiries will 
take the trouble to understand what a commotion the 
growth of yeast makes in saccharine solutions, the work 
done by other ferments will be more intelligible. In our 
next paper some of those which are often associated with 
yeast, to the detriment of beer and wine, will be. described. 
This:action throws light upon the production of diseases by 
special organisms. 





CONDUCT AND DUTY.* 


[* all ages of which any record has reached us, men of 

advanced mind (in their own age) have analysed the 
principles which regulate conduct, and have discussed those 
which should do so. In our own time the analysis of 
ethical considerations has been more fully developed than 
in any preceding age,—partly, perhaps, because a wider 
experience is open to us, but chiefly because the progress 
of the doctrine of evolution has thrown new light on the 
subject. No one who has thoughtfully studied the doctrine 
of biological evolution can fail to see how important is 
its bearing on the principles which determine duty and 
should rule conduct. If the investigation of the laws of 
evolution in their merely scientific aspect has not shown 
this, the study of sociological works, such as those of 
Herbert Spencer, must have forced even those who do not 
accept the general doctrine of evolution, to perceive that 
among those who do, the doctrine cannot but have a most 
important ethical influence. For this reason, then, chiefly, 
the subject of the book before us largely occupies men’s 
thoughts in our time. 

Mr. Leslie Stephen has long been known as among the 
foremost and ablest of those who have dealt with the 
science of ethics during the last quarter of a century. His 
views on points of detail have been presented in essays 
which have appeared from time to time in the Fortnightly 
Review and elsewhere. In the present volume, he has not 
collected such essays together, but has dealt with the 
general subject de novo ; and he has here “ attempted to 
lay down an ethical doctrine in harmony with the doctrine 
of evolution, so widely accepted by modern men of science.” 
He remarks well that “ problems of this kind require to be 
discussed in every generation with a change of dialect, if 
not with a corresponding change of the first principles.” 
The standpoint from which he views the general subject 
differs from Mr. Spencer’s. The great teacher of the modern 
doctrines of sociology has worked out an encyclopedic 
system, of which his principles of ethics are the outcome, 
Mr. Stephen, starting from the old ethical theories, has 
endeavoured to bring them into harmony with scientific 
principles, which he takes for granted. It is well that the 
subject should be examined from both points of view, that 
it may be seen how far the results coincide,—as, of course, 
they should do, if the general principle underlying both 
lines of argument is sound. 

We recommend this work to all who have examined the 
subject from Mr. Spencer’s point of view, to all who prefer 
to examine it from Mr. Stephen’s, and to all who, eschew- 
ing the modern doctrines of evolution, and decrying the 
supposed moral consequences of those doctrines, may wish 
to know what, according to scientific reasoning, these con- 
sequences are. These last, in particular, will be inte- 
rested, we take it, to see how the moral laws which they 
have been in the habit of regarding as imparted from 
without, are regarded by science as springing from within 
the body social. 

It would be impossible to describe in detail the various 
sections of this interesting work. Each chapter might 
well form the subject of a complete essay, or of a volume 
of discussion. The criterion which Mr. Stephen esta- 
blishes in the progress of his work as the general prin- 
ciple of conduct is simply this, that a man is virtuous or 
the reverse, a worthy or an unworthy member of the com- 
munity, in so far as he does or does not conform to the 
type defined by the healthy condition of the social organism 
of which he forms part. This must not be confounded 





* The Science of Ethics, by Lestiz STEPHEN. (Messrs. Smith, 
Elder, & Co., London.) 
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with the doctrine, Soyez de votre siecle, for the character- 
istics of an age may be chiefly characteristics of disease, 
and conformity with them may, therefore, be not virtue, but 
the reverse. - The type defined by the healthy condition of 
the body social, not that defined by its actual condition, is 
that with which conformity is desirable. 

It will be seen that this doctrine limits conduct in two 
directions. As the good soldier neither lags behind nor 
goes unduly in advance of the main body (not even if he 
be the captain), so the man who best fulfils his duties to 
the social body of which he forms part, must neither fall 
short of the standard necessary for the healthy condition 
of the social organism, nor go unduly in advance. Take, 
for instance, such a quality as loyalty, in its ordinary but 
rather degraded sense. In former days it was essential to 
the social well-being that personal loyalty should amount 
to something like devotion. And that quality, being 
essential to the very existence of a community, under- 
went development until, and even long after, this state 
of things ceased. It remains, then, a characteristic of 
many of the best men of a time when personal loyalty no 
longer has the specific value which it had in former times. 
Men who analyse the sentiment find, perhaps, in devotion to 
the King of Brentford, nothing specially virtuous; or, tracing 
his descent from those who first founded his family, they find 
small reason, perhaps, for regarding with respect the ground 
of the family’s claim to loyal devotion. Men whose views 
of this particular duty have thus progressed, may be 
divided between two duties :—one, that of teaching those 
around them the avoidance of certain actions which appear 
to themselves derogatory to the dignity of manhood ; the 
other, that of avoiding such offences as must arise from 
their not conforming to the type defined by the healthy 
condition of the social organism. They may do more harm 
by inculcating what they hold to be truth, and still more 
by doing what they consider theoretically just, than by 
conforming outwardly to the conditions of society as it exists 
around them. An officer, again, who ridicules that devo- 
tion to the colours which has led many a brave soldier to die 
rather than let the enemy take them, may in principle be 
very right, for a brave soldier is worth more than a blood- 
stained, shot riddled rag; and he who, in trying to save 
one, loses the other to his country or army, has not in that 
served his country well; but if that devotion, unreasonable 
though it is in principle, is absolutely essential to the 
efficiency of an army composed of not altogether well- 
reasoning elements, then the man who has ridiculed it, 
however reasonably, has done his country or its army an 
ill-service. 

These cases are, of course, in themselves trivial—the 
reader will hardly need to be told that much more important 
matters are illustrated by them. Ifa citizen may be loyal 
to the community without any trace of loyalty to person or 
family ; if a man may be a good and faithful soldier without 
the feeling (or having mastered as a weakness the feeling) 
of devotion to a standard or an ensign, so may there be 
many who are faithful to what they hold to be their duties 
without any of those feelings commonly spoken of as 
religious—though erroneously, for the word “ religion” 
applies equally in reality to any influence or principle 
restraining men’s actions. Men who have learned that 
certain fears, hopes, and emotions are no more necessary to 
virtuous conduct than devotion to a standard is necessary 
to soldiers already devoted to a cause, must remember 
that this is not at present true of the social organism to 
which they belong. It is not only not their duty, but 
the reverse of their duty, to ridicule feelings or beliefs 
essential to the well-being of the body social as it at 
present exists. The code we set up must be such as 





is good for the community, not that-which is ‘suffi- 
cient for ourselves. As our author well remarks, 
“we must admit that the ends which men pursue vary 
indefinitely, and that some men, possibly the mass of men, 
are fitted for those positions in the social organism which 
do not demand any great activity of the higher faculties, or 
make any strain upon a man’s devotion to the race or to 
truth, . . . When we speak of the morality of the 
lower type, we must mean that the habit of obedience to 
the moral law may be impressed upon it, although the 
moral instincts which make such obedience the spontaneous 
fruit of his character may be very imperfectly developed ; 
and therefore, as a general rule, that to some extent 
other instincts, such as the fear of punishment [the hope 
of reward], the contempt [or the praise] of his fellows, have 
to be called into play, soas to make, as it were, a substitute 
for genuine morality.” 

The wise moralist, on Mr. Stephen’s theory, “assigns no 
new motives ; he accepts human nature as it is, and he 
tries to show how it may maintain and improve the advan- 
tages already acquired. His influence is little enough, but, 
such as it is, it depends upon the fact that a certain 
harmony has already come into existence, and that men 
are therefore so constituted that they desire a more 
thorough solution of existing discords. A sound moral 
system is desirable in order to give greater definiteness 
to aims and methods; and it is doubtless important to 
obtain one in a period of rapid decay of old systems. But 
it is happy for the world that moral progress has not to 
wait till an unimpeachable system of ethics has been 
elaborated.” 








ENGLISH SEASIDE HEALTH-RESORTS. 
By ALFRED HAVILAND. 
CLASSIFICATION (Continued from page 18). 


Tue MEAN TEMPERATURE OF THE AIR IN RELATION TO 
LATITUDE IN ENGLAND AND WALES. 


Wwe the sun’s rays fall perpendicularly on the 

earth’s surface, as between the tropics, the greatest 
amount of heat is received from them ; on the other hand, 
the more obliquely they do so, as between the tropics and 
the poles, the more is the amount of heat diminished. A 
ray from the sun falling perpendicularly on an object 
covers the least surface, and imparts the most heat; whilst 
a ray falling obliquely covers a larger surface, and gives 
less heat in proportion to its obliquity. Moreover, a sun- 
ray that falls perpendicularly on the earth passes through 
a lesser thickness of atmosphere, is shorter, in fact, than 
one which falls obliquely, and therefore loses less heat in 
passing through the atmosphere. 

In using a magnifying-glass for lighting a match we 
make use of this knowledge, and incline the glass at such 
an angle as to receive the sun’s rays, as it were, per- 
pendicularly to its surface, and then focus them. Again, 
if a ray of sunlight be admitted through a hole in a shutter, 
and a piece of white cardboard be held at such an angle as 
to receive it perpendicularly, it will be found that the space 
occupied by the light spot will have as sniall an area as pos- 
sible according to the distance ; whereas when the paper is 
held so as to receive this sun-ray obliquely, the area 
covered by the light is increased in proportion to the ob- 
liquity with which the ray falls on the'surface. The dia- 
grams showing the apparent path of the’sun during April 
and May, published in Vol. I. of KnowLepae, pp. 469, 557, 
are not only interesting and instructive, but will help the 
student to understand how in our latitudes the obliquity of 
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the sun’s rays is increased or diminished according to the 
seasons. The effect of this obliquity on the mean tempera- 
ture of the air will be seen by comparing the following 
mean temperatures within the different latitudes which 
cross England. We have taken the observations made in 
1881 as illustrations. Between the parallels of latitude 
50° and 51° N. there was no large town included, so that 
the figures really represent the mean air temperature of 
the South coast :— 


Mean Air Mean Air 

Latitrde N, Temperature, Seaside Temperature. 

Fahrenheit, Towns, Fahrenheit, 
Between 50° and 51° 49° 1’ South Coast...... 49° 1’ 
- J er 48° 1’ Barnstaple ...... 50° 5’ 
Ss. , oo 400’ Lowestoft......... 47° 6’ 
” SS ... Of 46° 4’ Llandudno ...... 48° 6’ 
54° ,, 55° 39 45° 4’ Scarborough...... 47° 2’ 


” 


We have selected the above sea-side health resorts as good 
representatives of each of the interlatitudinal belts given 
above for the sake of comparing their mean air tempera- 
tures with those derived from the forty-three inland and 
coast stations where the observations were made which 
form the basis of the above results. A glance at the above 
figures will at once demonstrate how much higher the mean 
temperature of the air is for each latitude along the coast 
than the mean of England and Wales, which, of course, 
includes the mean temperatures of both inland and coast 
stations. 

Another fact connected with the obliquity of the sun’s 
rays according to latitude is the postponement of the time 
at which the hottest and coldest periods of the days and 
the seasons take place. 

In all latitudes the hour of greatest daily warmth follows 
at certain intervals that of the greatest solar elevation, viz., 
noon ; for instance, at Plymouth (about 50° 23’ N.) the 
warmest hour of the day in the shade is at one p.m., or 
rather a little after that hour ;* at York (about 53° 52’ N.) 
it is about two p.m. ; andat Leitht (a little south of 56° N.) 
it is 2.40 p.m. ; so that the hour of greatest beat takes 
place nearly 1 hour and 40 minutes later in lat. 56° N. 
than it does at 50° 23’ N. We shall find in the sequel 
that large masses of elevated land and the sea operate 
powerfully in modifying the effect of latitude on the mean 
temperature. This, to a certain extent, has already been 
shown in the table above. 

To illustrate the postponement of the effect of summer 
and winter on large masses of elevated matter we may 
instance the experiments made at York Minster, and 
recorded by John Phillips, F.R.S., in his charming and 
interesting work on the rivers, mountains, and sea-coast of 
Yorkshire. He tells us that a series of daily observations 
were made and continued for three years within the inte- 
rior of the cathedral, and showed that the hottest day is 
about jive weeks after the summer solstice, or a fortnight 
after the hottest day in the open air ; and the coldest day 
Jive weeks after the winter solstice, or a fortnight after 
the coldest day in the open air. 

We shall have to refer to the storage of heat by elevated 
masses, such as isolated hills, and hill ranges in the neigh- 
bourhood of certain seaside health-resorts, and the effect, 
in postponing seasons, the giving up of this heat produces, 
later on ; but a fact which bears on this subject should be 
recorded and remembered. 

Messrs. Quetelet and Forbes made a series of experi- 
ments in Scotland, France, Belgium, and Germany on the 
postponement of the effect of summer and winter below the 
surface of the ground. It was found that the middle of 





* Sir W. Harris, “Rep. of Brit. Assoc., 1839.” 
+ Sir D. Brewster in ‘ Edin. Phil. Transactions.” 





summer and winter, or the extremes of heat and cold occur : 
—At the surface, in July and January ; 3 ft. deep in August 
and February ; 12 ft. deep in October and April ; 24 ft. deep 
in December and June, and at jess than 100 ft. in July and 
January of the following year. So that within 100 ft. 
from the surface, the seasons are as much reversed as at 
the antipodes. These facts relative to the postponement 
of the hot and cold periods agree with the old doggerel 
proverbs, “‘As the day lengthens the cold strengthens,” 
and “The days grow hotter as they grow shorter.” We 
shall refer to this subject again when discussing the causes 
of the local climates of the several health-resorts. In our 
next we shall discuss the effect of latitude on the daily 
range of temperature. 








HOME CURES FOR POISONS. 


COPPER. 


HE use of copper vessels for preparing food has led to 
many cases of poisoning, though, as a matter of fact, 
if copper utensils are carefully cleaned, and food which 
has been cooked in them is not allowed to stand in them 
till cooled, they may be used safely enough. This, how- 
ever, ought not to be left to the care of servants, who, 
not taking scientific views of such matters, find it difficult 
to understand how the utensil which was clean when 
food was put into it to be cooked, may be (chemically) 
unclean when the food is taken out of it. To this 
must be added that copper vessels, however clean, 
are not fit utensils for cooking or keeping any 
food of an acid nature. The practice of putting 
copper coins into pickles to give them a pretty 
green colour used to be considered by some _house- 
keepers of former times a rather clever thing. This colour 
was derived from the verdigris (or subacetate of copper), 
formed by the combination of acetic acid and the oxide of 
copper—and it is hardly necessary to say that verdigris is 
a poison ; but the green of the pickles was very pleasant to 
look at. Probably, now that copper coins are scarce, the 
practice of adding copper in this cheerful manner, to poison 
our pickles, is not so common as it used to be. It should 
be added that tinning the interior of coppers is only a pro- 
tection so long as the tinning remains entire. 

Arseniate of copper (Scheele’s green, or mineral green), 
is formed from the combination of arsenious acid with 
oxide of copper. Sulphate of copper (blue vitriol, blue 
copperas, or blue-stone) is made in large quantities for 
dyeing and colouring purposes. It is not very likely to be 
taken by accident, as it hasa most unpleasant metallic taste. 


Symptoms. 

The symptoms of poisoning by any of the salts of copper 
are vomiting, violent colic, convulsive movement of head, 
metallic taste in the mouth, pains in the thighs, leg cramps, 
laboured breathing, followed by lethargy. But sometimes 
lethargy and partial insensibility are among the first 
symptoms noted, the symptoms of irritation coming later. 
Yellowness of the skin, as in jaundice, is a characteristic 
feature of poisoning by copper, at least sofar as metallic 
poisons are concerned. In some cases, slow poisoning by 
copper occurs, where copper vessels, for instance, are used 
daily with insufficient precautions. In these cases death 
often follows; and it is then found, in post-mortem examina- 
tion, that copper has accumulated in the liver. 


Home RemepIies. 
In cases of copper poisoning, the vomiting caused by the 
poison should be encouraged by copious draughts of tepid 
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WEATHER CHARTS FOR WEEK ENDING SUNDAY, JUNE 11. 
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In the above charts the dotted lines are “ isobars,” or lines of equal barometrical pressure, the values which they indicate being 
given in figures at the end, thus—30°4. The shade temperature is given in figures for several places on the coast, and the weather is 
recorded in words. The arrows fly with the wind, the force of which is shown by the number of barbs and feathers, thus:— —— , 
light; ——>, fresh or strong; >——>,a gale; >——> ,a violent gale; © signifies calm. The state of the sea is noted in capital 
letters. The * denotes the various stations. The hour for which each chart is drawn is 6 p.m. 








water, in which much sugar has been dissolved. Afterwards | their peculiar blossoms, which even the unlearned know at sight 


° vgs dissolved in water, six to the half-pint and they are full of varied interest from every point of view: 
whites of egy 1 pins Among smaller herbs of this class, the simplest division is into 


shoald be freely administered. Milk or wheat flour may | those with trefoil foliage, like the clovers, and those with leaves of 

be put in the water if there are no eggs in the house. | various other types. The medicks (Medicago) belong to the first- 

Sugar may be added to whatever draughts are thus taken, | named group. The only common kinds in England have small 

and everything acid, especially vinegar, is to be avoided. | yeliow flowers, and all may readily be known by their curved spiral 
| 


The time between sending for a doctor (which should be | P08: Jf. /upulina, nonsuch, has but one twist to the pod, and a 
_ | single seed ; it grows abundantly in meadows. In M. maculata the 


done at once) and awaiting his arrival, can hardly be better | pod has three or four tight whorls, and becomes almost globular as 
employed than in following the above instructions. | it ripens; its edge is furrowed, and lined with close prickles. M. 

denticulata is a rarer plant, found chiefly in the eastern counties and 
on the south coast ; its pod has also prickles, but is not furrowed, 
and the whorls are loose, like a corkscrew, instead of being tightly 








JUNE FLOWERS. curled together, like a snail. Melilotus has also trefoil leaves, pecu- 
: ; liarly thick and jointed at the point of union; its long and hand- 
Be Gian Sane. some loose bunch of bright yellow flowers at once distinguishes it 


UNE is the botanist’s despair: there are so many beautiful | from the clovers, while its small straight pod separates it immediately 
plants in blossom, that he can never hope to examine them all | from the medicks. Only one species is likely to be found by 

at once. The only possible plan for him ig to specialise himself, | beginners, and that is M. officinalis, with a net-veined pod. 
and take a few families at a time each year. The pea flowers are | M. Arvensis, almost confined to eastern England, has the pod simply 
a good group to study in June; they are recognisable at orce by ! wrinkled, while the rare M. alba may be clearly known by its white 
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blossoms. The clovers (Trifolium) are a more difficult set of pea- 
flowers. They are distinguished by their clustered roundish heads, 
straight, small pods, and often tubular flowers; but, among them- 
selves, the differences are very minute. Everybody knows common 
red or purple clover, however (T. pratense), as well as the little 
cream-coloured Dutch clover (T. repens), and these must be taken 
as fixed points for determining the others. The beautiful crimson 
clover (7. incarnatum), grown in great fields of brilliant colour, 
is also familiar to almost all of us. Very near purple clover 
come three other rarer sorts: T. maritimum, with heads of 
the same type but much smaller flowers, and rigid, stiff 
calyx teeth (the lowest larger than the others) enlarged after 
flowering. T. striatum, a little shabby creeping plant, with 
calyx-teeth shaped like a pin’s point; and T. scabrum, which is 
T. maritimum much dwarfed, and trailing along the ground. 
Nearer to Dutch clover are 7. hybridum, with rather pinker 
blossoms, and no rootlets on the stem, as well as the curious 
T. switerraneum, which buries its own s2ed in the ground, 
and which may be known by its reduced number of flowers 
—seldom more than three in the head—as well as by its abor- 
tive central blossoms, which only grow out after the pods begin 
to swell, looking then like little hard-pointed knobs in the middle of 
the cluster. A totally different modification of the clover type is 
represented by hop-clover (7. procumbens), which may at once be 
discriminated by its likeness to a hop: it has numerous small 
yellow flowers, turned back upon the stalk as it fades, and forming 
a sort of brown ball. 7. minus is the same type dwarfed, with only 
some twenty flowers in each head, instead of fifty, or thereabouts, 
as in the larger form. 

The only other clovers you are likely to find at present are 
T. arvense, easily known by its fluffy, downy, purplish-grey head, 
made soft as wool by the feathery teeth of the calyx, and T. fragi- 
Serum, a close relative of Dutch clover, but looking rather like a 
strawberry as it fades. The remaining species are very local. 
Lotus corniculatus belongs to a falsely trifoliate genus, for though its 
leaves look like trefoils, there are really two more leaflets at the 
base of each footstalk, easily overlooked unless you are warned 
about them. Its bright yellow flowers, with a sharp, pointed keel, 
are known to everybody everywhere. Rest-harrow (Ononis 
arvensis) has usually trefoil leaves, but sometimes the side leaflets 
don’t grow; it may be recognised by its pink, sweet-pea flower 
and its pointed keel. The other herbs of the pea tribe have several 
leaflets, or at least have not trefoil foliage. Lady’s fingers 
(Anthyllis vulneraria) may readily be known by their woolly, 
fluffy, weedy-looking heads of yellow blossoms, with a leaf 
under each head. Sainfvin (Onob:ychis sativa) has a long and 
handsome spike of pink and white-streaked flowers, and no ten- 
drils to the leaves. In the vetches and peas there are almost 
always tendrils at the end of the leaf-stalks, though sometimes 
they are reduced to a fine point like the end of a needle. Only 
three vetches are now common—Vicia sepium, with a bunch 
of purple flowers, each without a separate stalk; V. sativa, 
with solitary red flowers; and V. cracca, with a handsome spike of 
variegated blossoms on long stems. They may all be discriminated 
from the peas by their numerous small Jeaflets. In the true peas 
(Luthyrus), on the other hand, the leaflets are usually few and 
large ; as in L, pratensis, with its short bunch of pale yellow flowers. 
In two rarer instances, however, there are no leaflets at all; L. 
Nissolia, the grass pea, has the leaf-stalk flattened out exactly like 
a blade of grass, and bears pretty red flowers; while L. aphaca has 
the stipules (or wings at the base of the leaf-stalk) expanded into a 
pair of large green leaves. The only shrubby pea-plants likely to 
be at present flowering are the dwarf gorse (true furze has now 
podded), and the last stragglers of the broom, both of which are too 
familiar to need description. Thus a tingle family has run away 
with all our space ; but it is better to learn this one well the present 
year, and take up another hereafter, than to overburden the mind 
with a lot of petty distinctions at once, few of which will be accu- 
rately remembered. Study the plants of this single tribe, study 
their leaves, their flowers, their pods, their seeds; compare them 
all carefully with one another, and you will have done more 
good work in one month than if you learnt off, parrot-fashion, a 
hundred lists of half-known and half-understood species. 








THE HISTORY OF TUBERCLE. 


ib pursuing his investigations, Koch made use of material derived 
from both human and animal sources. Examination of the 
tuberculous material deposited in the lungs and other organs, in- 
variably led to the discovery of minute organisms possessing all the 
bacterial characteristics of bacilli, and necessitated the conclusion 
that these forms of life are invariably present in such deposits. 
In yceung tubercle, the bacilli were naturally more easily recog- 





nised ; but in older material, especially in such as was dis- 
tinctly caseous, their presence could not always be demonstrated, 
although abundant evidence of their existence was found at the 
edges of such accumulations. In a multitude of cases of 
general miliary tuberculosis, bacilli in incalculable numbers were 
encountered in every affected situation; and in effect it may 
be taken as a warrantable conclusion that they inevitably accom- 
pany the development at least of the disease. From this point, 
however, to a demonstration that they are also the cause of the 
degenerations which accompany their presence, is a considerable 
leap, the taking of which could be justified only on the accumulation 
of sufficient actual proof of the tact. It is the production of this 
proof that constitutes Koch’s principal claim to the gratitude of the 
scientific world; and the manner in which it has been accomplished 
must win for its author an amount of praise such as few recent per- 
formances of a similar kind have merited. 

Naturally, but one means of supplying the needed demonstration 
presented itself—viz., the adoption of experiments on living animals. 
For the purpose, therefore, numbers of guinea-pigs, rabbits, and 
cats were operated on, with the result, in every case, of verifying 
the assumptions of the experimenter. By directly transferring 
the tuberculous matter from diseased animals to healthy ones, 
through inoculation, he succeeded in all cases in reproducing 
the disease; but inasmuch as this proceeding was open to the 
objection that the transferred material might possibly contain a 
virus to which contamination was due, rather than to the presence 
in it of microscopic organisms, it was modified by the introduction 
of “ cultivation’? experiments conducted on a very exhaustive 
scale. In this connection, perhaps, more than any other, must 
we especially admire the unceasing perseverance of Koch’s pro- 
ceedings, and also unhesitatingly accept the results obtained from 
them. After lengthy trials, he succeeded in devising a pabulum in 
which bacilli grew and reproduced with the utmost freedom. At 
the same time he was enabled to determine the conditions which 
were favourable and essential to their development, thus arriving 
at the important discovery that they grow only within a narrow 
temperature range of 30° to 41° C.; below the former, and above 
42°, no increase took place even after the lapse of so long a period 
as three weeks; thus a most important distinction is to be drawn 
between the bacilli of tubercle and the bacilli of anthrax, the latter 
readily continuing the processes of active life down to a temperature 
as low as 20°C. 

Preserving, then, his cultivation fluid at the appropriate tem- 
perature, Koch sowed a speck of tuberculous matter, and from the 
generation of bacilli thus produced he infected a second quantity of 
nutritive matter, and so on, until in some cases the cultivation 
process was extended over as long as six months. The purified 
bacilli so obtained could not, by any possibility, be accused of com- 
municating any foreign virus; and yet, when introduced into 
healthy animals, they never failed to reproduce themselves in 
incalculable numbers, and to set up all the symptoms of tuberculous 
infection. To quote definite examples of the experiments made 
in this direction, it may be mentioned that four guinea-pigs were 
inoculated with bacilli of the fifth generation produced in fifty- 
four days from tuberculous matter originally derived from a 
human being. In each case, the infected animal sickened and 
lost flesh, and being killed at the end of thirty-two or thirty- 
five days, strongly pronounced tuberculosis was found in every 
instance. The situation chosen for the injection of infective 
materiul was found to exert no influence on the result. The abdo- 
men, the anterior chamber of the eye, and other places were 
selected, with always the same ultimate consequences ensuing; and 
in cases where check experiments were made by injecting natural, 
healthy blood serum into animals at the same time as others were 
infected with cultivated bacilli, it was found that while the latter 
sickened and became tuberculous, the former remained unaffected. 

In another series of experiments the sputum of phthisical patients 
was obtained and dried thoroughly for six or eight weeks. At the 
end of this time, being suspended again in solution and injected 
into guinea-pigs, the latter became rapidly emaciated, and in every 
respect similarly diseased to those animals directly infected with 
bacilli obtained at once from tuberculous masses, or through 
successive cultivations. The importance ‘of this particular 
observation will be at once apparent. It proves that hitherto 
unsuspected danger lurks in the neighbourhood of every 
consumptive individual, and that ordinary precautions are in- 
sufficient to protect susceptible persons from the influence of such 
producing agents of a dire and rapidly destructive disease. At the 
same time it must be assumed that it is essential for the infective 
bacilli to find their way into the body under certain definite 
conditions in order for their development and the production of 
tuberculous deposits to follow as a matter of course; and it is on 
these by no means insignificant points that further information 
must be obtained by means of farther experimentation. Were it 
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otherwise it would be difficult to explain the immunity, such as it 
is, enjoyed from a disease so prevalent as tubercle, for it is estimated 
that one-seventh of the total mortality arises from it. And further 
than this, there is a stern necessity now shown to us to admit and 
attempt the discovery of a means of alleviating the disastrous conse- 
quences that follow on the general distribution of tuberculous disease. 

In this respect there must henceforth be no unwise or careless 
compromise with sentimentalism. Koch has contributed to our 
knowledge of the history of disease a discovery which bids fair to 
rank second in importance only to Jenner’s; and on the use we 
may be abie to make of the facts already demonstrated must largely 
depend the influence it may exert on the destinies of the human 
race.— Medical Press. 





ON SOME CRITICS. 


N a magazine like this, in which correspondence has been fre ely 
admitted, articles by those who have been invited to treat of a 
special subject because of their special study of it, are exposed to 
criticism, and, in some cases, to useful correction. We cannot 
always find room for letters conveying such criticisms, although the 
effect of the criticisms, sent as they are to the writer criticised, 
may be fully felt in our pages. Some writers of letters complain of 
this as unfair, apparently imagining that these pages are intended 
to be an arena for controversies, and our chief editorial duty to be 
the regulation of such encounters. Then many of the criticisms 
which thus reach us are so worded that, even if our object were to 
make KNOWLEDGE a fighting field, the real unfairness would be in 
inserting them in full. For instance, instead of pointing out that 
some word or expression, used perhaps by one of our ablest con- 
tributors, is open to misconception, a critic will calmly take it for 
granted that it was used under a misconception, and carefully 
explain (for instance) to Mr. Grant Allen some elementary botanical 
matter, or tell F.R.A.S. that a planet must be carefully distinguished 
from a fixed star, or Dr. Wilson that a whale does not, as he mis- 
takenly imagines, walk on four legs. Now, in such cases as these, 
it would not be fair, either to our contributors or to KNowLEDGE, to 
insert letters in full; or, in fact, to do other than send them to the 
writer criticised, so that whatever germ of useful suggestions they 
may contain may bear fruit. 

For my own part, a long experience in such matters has made 
me tolerably indifferent to criticisms of this sort, where I know 
that the paper criticised represents the result of honest work and 
thought, while the error corrected (or imagined) is in reality trifling. 
But writers of such criticisms must not be surprised if at times 
a recognised authority on some subject is not particularly well 
pleased to receive a letter telling him gravely about the most ele- 
mentary matters in his own special branch of research. Still less 
must they be surprised, if, without expressing any annoyance, a 
writer thus absurdly criticised employs a little sarcasm, more or less 
humorous, or tries whether his ‘‘ friendly critic” likes a little of 
the same sort of criticism himself. I fancy, for instance, that in 
answering recently a criticism relating to his remarks on “ Blood 
Corpuscles,” Dr. Wilson by no means supposed his critic did 
not know how to spell the word “inaccuracy’’; but, as that 
critic had explained that certain corpuscles are not round (that is, 
not globular), but circular, Dr. Wilson thought it as much to the 
point to explain to his critic that a certain word (misspelt, no 
doubt, through hurry, not of malice prepense) should be spelt in a 
particular way. The critic writes very angrily to me, as the sup- 
posed corrector of his spelling, on this point. He does not at all like 
it to be supposed that he cannot spell; but he does not seem to 
have thought that perhaps Dr. Wilson might not much like to be 
addressed as though he did not know the ABC of his own special 
subject. 

So with the quadruped and mammal question raised by Dr. 
Fisher, and touched on by a number of correspondents. It is one 
thing to suggest that some reader might be misled by the word 
quadruped being used as synonymous with mammalian; another to 
write in a tone implying that Dr. Wilson has yet to learn that men 
have not four legs, and that frogs have (except sometimes when 
“ fiends, in form of boys, have hunted them from marshy joys’’). 
Nor can I see why his statement that ordinary quadrupeds possess 
a collar-bone (especially in a passage specially intended to show 
how two distinct collar-bones have been developed from the furcu- 
lum, the interclavicle being the “found link’”’) should expose a 
Professor of Biology to the rudeness (for such it really is, however 
innocently intended) of being told that certain quadrupeds have 
no collar-bones. [f critics who write thus would ask themselves 
how they would like some casual, and, perhaps, too general expres- 
sion of their own, to be interpreted as implying gross ignorance 
in a subject about which, perhaps, they are exceptionally well 

nformed, they willsee how unfair it would be to suffer their letters 





to appear in full, though the suggestion that such and such a” 


expression may be misunderstood might by itself be a very useful 
one. 

Allowance should also be made for printing errors, especially 
where every facility is given for their correction. It should be 
remembered that whereas in the case of a book every page is 
usually corrected twice at least by the author, in a weekly maga- 
zine the author has only one opportunity of correcting proofs, and 
in the case of papers published under pressure of time, not even 
that. Some errors creep into daily and weekly papers, through 
accidents, the result of necessary haste, even when extreme care hag 
been taken to correct them. For instance, Dr. Haviland’s intro- 
ductory paper, No. 30, was read neither by the author nor 
myself, because when the printer’s foreman told me “it had 
not been seen by the author,” I unfortunately misunder- 
stood him (there was some noise of machinery at the time) 
to say “it had been seen by the author.”’ Again, at p. 11 I added to 
the paragraph about Wells’ Comet, a remark relating to “the 
comet which is now near the sun in the skies,’ meaning the one 
seen during the recent eclipse. In the proof of this, a comma 
followed the word “comet,” by which the sense was entirely 
altered, my remark seeming to apply to Comet Wells. This was 
altered, and because such alterations are not always made, special 
attention was called to the point, and the matter reached the 
printing-machine correctly set up. But here, unfortunately, the 
sentence caught the eye of the machine-reviser, who, in his friendly 
anxiety to see everything right, restored the obnoxious comma, and 
made me seem to talk nonsense (for which I have been taken to 
task by no less than eleven correspondents). This, of course, was 
simply excés de zéle, and I could only feel grateful, annoying 
though the mistake was in itself. It is not always so; for instance, 
I was not altogether grateful when, a few years back, I found that 
a compositor had altered the words “ lines, bands, and stria near 
the violet end of spectrum,” into “ links, bonds, and stripes for the 
violent kind of spectres.” Ricuarp A. Proctor. 





VERBAL Carpine.— However, it is not for me to talk. have 
made mistakes enough in conversation and in print. I never find 
them out until they are stereotyped, and then I think they rarely 
escape me. How one does tremble with rage at his own intense 
momentary stupidity about things he knows perfectly well, and to 
think how he lays himself open to the impertinences of the cap- 
tatores verborum, those useful but humble scavengers, whose busi- 
ness it is to pick up what might offend or injure, and remove it, 
hugging and feeding on it as they go.””—Wendell Holmes, in ‘‘ The 
Autocrat of the Breakfast Table.” 








RECOVERY FROM A Broken NEcK.—John Collery, a San Francisco 
teamster, about five months ago, tried to drive his team through a 
barn-door, and in so doing had his head forced down on his breast 
until his neck was broken. Police Surgeon Stambaugh found that 
the seventh cervical vertebra was fractured, and that the spinal 
cord had been stretched nearly two inches. As the fatality in such 
cases is estimated at nine hundred and ninety-nine in cne thousand, 
everybody gave up hope of his recovery. Recently, however, a 
reporter met Collery on the street, who stated that he was almost 
as well as before the accident, except for a slight stiffness in his 
right side. After his removal to his home he was laid flat on his 
back, with a sort of fence about his head and neck which kept him 
immovable for over two months. Both the body of the vertebra 
and the arching lamine were discovered to be broken, and the opera- 
tion of joining them together without pinching the spinal cord where 
it had sagged between the ragged edges is described as one of the 
most difficult ever performed. For a month the patient lay on his 
back, completely paralysed in one-half of his body, and with but 
littie feeling in the other. If he moved in the slightest degree 
during the first fortnight, he could plainly feel the jagged edges of 
the bone grate together, and for hours after such an attempt he 
was content to lie on his hard bed without attempting to movea 
muscle for fear that the spinal cord should be crushed, and his 
existence ended in a twinkling. The straightest vosition attainable 
was required, and Dr. Stambaugh was compelled to refuse the 
patient a martress, forcing him to lie on a wide plank. Collery 
says that before his eight weeks of enforced quietness were ended, 
he thought that board was made of adamant, from its hardness. 
The most dangerous time he experienced, he says, was one day 
when an attendant told him that a man whose neck could stand 
breaking as his had, was not born to be hanged. His desire to 
laugh was irresistible, and the shaking-up his merriment gave him 
caused his fastenings to burst, and the fracture came near being 
ruptured afresh. The paralysis -has now almost entirely disap- 
peared, and Dr. Stambaugh says that Collery will be able to go to 
work within six months.—Frank Leslie’s Illustrated. 





44 « KNOWLEDGE - 


[June 16, 1882, 











Zetters t the @vitor. , 





[The Editor does not hold himself responsible for the opinions of his correspondent. 
He cannot undertake to return manuscripts or to correspond with their writers, All 
communications should be as short as possible, consistently with full and clear state- 
ments of the writer's meaning. ] 

All Editor‘al communications should be addressed to the Editor of KNOWLEDGE; 
all ee communications to the Publishers, at the Office, 74, Great Queen- 
street, W.C. 

All Remittances, Cheques, and Post-Ofice Orders should be made payable to 
Messrs. Wyman & Sons. 

*," All letters to the Editor will be Numbered. For convenience of reference, 
correspondents, when referring to any letter, will oblige by mentioning its number 
and the page on which it appears. 

Letters or Queries to the Editor which require attention in the current issue of 
KNow.zEnes, should reach the Publishing Office not later than the Saturday preceding 
the day of publication. 


(I.) Letters to have achance of appearing must be concise; they must be drawn 
up in the form adopted for letters here, so that they may go untouched to the 
printers; private communications, therefore, as well as queries, or replies to 
queries (intended to appear as such) should be written on separate leaves. 

(II.) Letters which (either because too iong, or unsuitable, or dealing with 
matters which others have discussed, or for any other reason) cannot find place 
here, will either be briefly referred to in answers to correspondents, or acknowledged 
in a column reserved for the purpose. 








“In knowledge, that man only is to be contemned and despised who is not in a 
state of transition. . . . . Nor is there anything more adverse to accuracy 
than fixity of opinion.” —Faraday. 

“There is no harm in making a mistake, but great harm in making none. Show 
me s man who makes no mistakes, and I will show you a man who has done 
nothing.” —Liebia, 

** G@od’s Orthodoxy is Truth.”—Charles Kingsley. 


@ur Correspondence Columns. 
METACHROMATISM. 


[427]—There are a few mistakes in Colonel Ross’s latest commu- 
nication to you (KNowLEDGE, June 9, p. 25), which, since they 
involve aspersions on my character, I trust you will allow me to 
set right. 

These are the true facts of my intercourse with Colonel Ross. 
In April, 1874, I laid the MS. of a projected research on inorganic 
colour-change before Professor Frankland, of the Royal College of 
Chemistry, South Kensington. I commenced the experimental 
work of the research as soon as ever my duties would alicw me, 
viz., in the first week of October, 1875. When my work was com- 
pleted (one day in December), the late Mr. Valentin brought Colonel 
(then Major) Ross, and introduced him to me at my table in the 
laboratory. I was then given to understand that Major Ross’s 
book on Pyrology was in the press. He promised to send Mr. 
Valentin a copy, which that gentleman never received, as it after- 
wards transpired that either Major Ross or his agent sent the book to 
the Museum authorities, and they quietly deposited it on one of the 
library shelves. I had no knowledge whatever of Colonel Roas’s 
colour speculations, which, by the way, I now hold, and can prove 
experimentally, to be erroneous. Colonel Ross’s statements on these 
matters have been denied before, many years ago, and I beg to 
refer your readers to a letter from Mr. Wm. Valentin, in the 
Chemical News of Sept. 22, 1876. 

But to return to the fortunes of my paper. There was certainly 
great delay in the printing of it. In the first place, it was not read 
until a month after being announced, because of my having to go 
on an expedition in connection with the Loan Exhibition of Scientific 
Apparatus, which was then being organised. It was read in 
February. After months of delay I was requested to cut it down 
for reconsideration by the publication committee. This was done; 
but for some reasons, best known to themselves, they decided the 
subject was not suitable for their journal. Here Colonel Ross 
comes in with a glaring error, to call it by no worse a name. The 
article in the Chemical News, to which he refers as having influenced 
the Chemical Society’s Committee, did not appear in print while 
they were considering the matter, but a while after, and it was 
from Colonel Ross’s own pen. It is a communication he must have 
often regretted, as it stands there in the Chemical News for Sept. 8, 
1876, a monument against him. When the Chemical Society 
refused my paper, I sent it at once to Mr. William Crookes, who 
very kindly had it printed at once. 


Wo. Ackroyn, 
Fellow of the Inst. of Chemistry. 





[We hasten to insert Mr. Ackroyd’s correction of Colonel Ross’s 
statements. It is evident there must have been some misappre- 
hension on the part of the latter as to the order in which events 
happened. Space is too limited to enable us to find further rocm 
for matters rather personal than scientific; so that unless Colczel 
Ross is able to show that the dates mentioned by Mr. Ackroyd are 
incorrect, or to make other corrections susceptible of definite veri- 
fication, our readers will not hear more about these matters. But 
we are sure they would gladly welcome Mr. Ackroyd’s account of 
any experiments bearing on the scientific questions at issue.—Eb. | 





THE HIGHLAND CELT. 


[428]—In a recent number of KNnowLeper, Mr. Grant Allen 
makes the following statement (p. 550) :—“ The so-called Celts of 
. . the Highlands are, for the most part, dark-haired and dark- 
skinned people.” ‘This is totally opposed both to history and fact. 
I do not speak of the Islanders, who are a very mixed race, but the 
Highlanders of the mainland, who have always been a brown-haired 
race. Their very name of Caledonians, which is Gaidhill-dhonna, 
or brown-haired Gaels, implies this. Caledonii, in the mouth of a 
Roman, and Gaidhill-dhonna in the mouth of a Scottish Highlander, 
are almost, if not entirely, identical. Then we have the evidence 
of Tacitus and of our ancient genuine Gaelic poetry. Amongst 
many others, refer to Tacitus’s “ Life of Agricola,” c.xi.; Alexan- 
der and Donald Stewart’s “‘ Highland Bards,” pp. 474-75 ; and Mr. 
Firbis’s genealogies quoted in ‘‘Cloncurry’s Lectures,’ p. 223. 
Turning to fact, I asked a schoolmaster in Preadalbane, and out of 
120 children in his school, 118 had brown hair of a darker or lighter 
hue. I also asked a drill-instructor, and in a company of &6, above 
80 had the same character. 

It is true that in some parts, chiefly in Cowal, in Argyllshire, 
there are a very few black-haired Gaels. These, however, are not 
genuine Gaels, but descendants of the Fir-bolg, who were in Ireland 
before the Gaels, but being conquered, and having submitted, were 
incorporated with the true Gaels. To distinguish them from these, 
they were named Tion-gall. From Ireland they passed to the Isle 
of Man and Cowal. CHARLES STEWART. 





THE FEVER TREE. 


[429]—Allow me to call your attention to errors in the note 
on the ‘‘ Fever Tree,” page 608 [which was inserted by mistake— 
having been scored out from a column of other matter, but in pencil 
only.—Ep.] ‘ The bark yields a febrifuge second only in efficiency 
to quinine, but superior in all medical qualities to cinchona.” 
Quinine is an alkaloid, cinchona the genuine name of the various 
species of cinchona. There is an alkaloid called cinchonine, about 
the sixth part of the price of quinine, but as the only product of 
Eucalyptus at all know in this country is the essential oil, and the 
decoction of the leaves has proved a failure, ! cannot understand 
the comparison. A febrifuge is said to reside in the bark, you will see, 
but I have not heard that it has been extracted. 

Whether the tree will grow in “the eastern and middle states” 
does not much interest us, but as it is extremely impatient of frost 
(perhaps I should say patient, for it dies off quietly), I do not sup- 
pose it will. There were a fair number of trees in the south of 
England and Ireland that had gratified the hopes of the planters 
until the recent winters swept them all, I believe, away. I do not 
think it is acclimatised as yet in Italy, where a number have been 
planted in the Campagna; but I believe it has answered in Algeria 
better than in Europe. It is, of course, incorrect that the tree 
* produces no fruit or nut.” W. SovrHatt, 

Pharmaceutical Chemist. 





SIDEREAL TIME. 


[430]—Amateur astronomers will thank ‘‘ Ocean” for his com- 
munication of a “neat method” of ascertaining the approximate 
sidereal time at noon for any day in the year. 

Will you permit me to send his ‘‘ neat method” reversed, by 
which any one may be enabled, without an ephemeris, to calculate 
from the sidereal time at noon any day in the year. 

For instance, to the constant 3°22 add the hours of sidereal time 
divided by 2, and also the minutes divided by 4. Taking his own 

3°22 


example, we find that to the constant ............ 
Sidereal hours ..............000 dt 
EATIUEOS 05 cc0scussccsccecsveceaees + O13 


55 
The result will be the fifth day of the fifth month, or May 5. 
This “reversed method” is useful for finding the day on which 
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a given star, whose R. A. is known, will transit the meridjan at any 
given time. For instance :—- : 
Required to know cn what day Arcturus will cross the meridian 


at three o’clock. 


h. m. 

Papativnie We Be cia ck ccsicicinsccdtavevecsdes we 1410 
17 19 

Thon: tO the CONREAIE 5 .5400--.0sscccscescasces 3 22 
AGOVET te. GiViGS DY Diccc.cs cencscesscscaesses 8 0 
wm Pcs crnekescanveex teed 017 

12 9 


which is the 9th day of the 12th month, or Dec. 9th. 
In the N. A. the sid. time at noon on Dec. 9th is 17h. 12m. 








Answers to Correspondents. 


—_+0+ 


*," All communications for the Editor requiring early attention should reach the 
Office on or before the Suturday preceding the current issue of KNOWLEDGE, the 
tnereasing circulation of which compels us to go to press early in the week. 

Hints 10 CorrEsPonDENTS.—1l, No questions asking for scientific information 
can be answered through the post. 2, Letters sent to the Editor for correspondents 
cannot be forwarded ; nor can the names or addresses of correspondents be given in 
answer to private inquiries, 3. Correspondents should write on one side only of 
the paper, and put drawings on a separate leaf. 4. Each letter should have a title, 
and in replying toa letter, reference should be made to its number, the page on 
which it appears, and its title, 





Jno. T. Seccompe. I fear it would be difficult to prove that 
diamonds are condensed comets.—E. H. B. STEPHENSON. The 
objection to Tyndall’s explanation of sound heard in shell, as a case 
of mere resonance, is that a much larger and more perfect sound- 
gatherer, applied more suitably to aid the hearing, does not produce 
the same degree or kind of noise; as regards pressure of the shell 
against the ear, the sound is heard when the shell does not touch 
the ear.—W. Benson. The idea has been suggested before that a 
comet’s tail is an electrical phenomenon. As presented by you, the 
theory is open to the objection that in the case of a retreating 
comet the tail occup‘es the part of space towards which the comet 
is moving.—G. W. I think you have misunderstood the object 
of the articles on “Science at the Royal Academy.” Their author 
is discussing the effect of quasi scientific errors on the artistic 
qualities of pictures and sculptures. Truth is as essential in art as 
in science. It so chances that being at the Royal Academy a day 
or two since, I heard two ladies, who certainly had not read 
KNOWLEDGE, remarking on the odd-looking wrists in ‘“‘ Day Dreams.” 
Anatomy recognises as the cause of that odd look, an incorrectly 
drawn or else malformed carpal bone. You consider his criticisms 
skould first be applied to the illustrations in scientific works. 
Where errors in these escape the eye of a scientific author, or where 
there is a want of artistic ability in those employed to illustrate 
such works, the defect is a matter to be regretted. But two wrongs 
do not make aright. You say “before we sit in judgment as to 
the scientific correctness of art, let us try to improve the want of 
artistic correctness perpetuated on behalf of science.’”” Why should 
not the other come first, especially just now when the Academy is 
open. Thanks, however, for your suggestive letter, which should 
appear in full if there were space.—F. YELwoc. The cnly one of your 
long string of questions which comes fairly within our scope 
is the one relating to cycloidal geometry, and we can only say 
that the subject is difficult, and not particularly useful, except 
to mathematicians, to whom it is very interesting. You really 
are unreasonable in asking so many questions. — Jas. DIsNEy. 
The instrument you name is an excellent one-—W. Ripp. We hope 
shortly to give a short article on the new crater.—W. CorDWELL. 
We are now publishing papers on Botany, such as you describe, under 
the able superintendence of Mr. Grant Allen.—T. H. Cove says 
publishers of J. R. Young’s “Solution of Cubic and Biquadratic 
Equations” are Souter & Law, Fleet-street.—TaRANAKI. The ex- 
periment you explain can prove nothing. The green you get is 
the green of an impure spectrum.—G. C. D. M. Your questions 
cannot possibly be arswered, except in set articles, and 
just now we have not space for articles on gravitation. 
When and where did we ever say that the moon’s axis 
points earthwards?—II. Lancaster. Thanks for picture of Comte 
Wells; but as it presents no features of interest, we must 
wait until larger views are to hand.—Satetiire. Your description 


of the lunar phenomena insufficient. If it was around the moon, | 





Cats and Dogs and Climbing Perches.—A. H. You are quite right, 
we dropped the 10 accidentally in the closing calculation, p. 585. It 
does not greatly affect the result, but, as you say, r=°4717, or is 
rather less, not rather more, than } (per cent.). Thanks.—W. B. 
Thanks for your kindly letter; such letters do us good. We were 
beginning to think ourselves quite ogreish where we had meant to 
be good-natured W. H. Fasserr. Fifty or sixty it should 
have been. See answer to W. Southall below.—J. M. CRAVEN. 
You would fird very interesting information on the subject 
you mention in Dr. Carpenter’s ‘‘ Mental Physiology.”—E. M. O. 
Thanks, but no space.—J. A. Mites. Many thanks for your capital 
sonnets, but we are obliged to make it a rule to have no poetry in 
KNOWLEDGE, lest we should offend many whose poetry we should be 
compelled to retarn.—J. GREENFIELD. We cannot well find room 
for your speculations, which are, after all, rather vague. We may 
note}that Legrange never asserted, still less proved, that the universe 
was made to last for ever; nor is there anything to show that the 
solar rays can possibly work in circles. With regard to your other 
suggestion, we must ask you, on the score of great pressure on our 
time, to excuse us.—W. SOUTHALL. See reply to W. H. Fassett, above. 
Four square feet would be more than the average required for each 
person. One square foot (or say 16 x 9 in.) would do, remembering how 
many children and infants there would be.—Z1a. The statement 
that the deviation of projectile is always to the right in both 
hemispheres, apart from any effect due to the rifling, must bea mis- 
print. Whether you are in the northern hemisphere firing a ball 
due north, or in the southern hemisphere firing a ball due south, 
the ball comes from a place where the easterly motion is greater to 
a place where the easterly motion is less, consequently it falls to 
the east, which is to the right in the northern, and to the left in 
the southern hemisphere.—H. Kyp. The Greek name of Mercury 
was 6 oriABwy, “the sparkling one.”—W. Fotry, M.D. We have 
forwarded your communication to the publishers, which is, unfortu- 
nately all we can do in the matter—F.C.S. We regret very 
much that your letter in answer to “ FARMER” is altogether too 
long for insertion. We feel bound in justice to give you an oppor- 
portunity for reply, but not for so long a reply as you have sent. 
—J. Roperts. I think I answered your question about Oliver 
Cromwell, saying that I did not know about his astrological ideas. 
Ras Alhague means the “serpent-charmers’ head,” it is the bright 
star in the head of Ophiuchus; Ras Algethi is the star in the head 
of Hercules, the name means the “ Kneeler’s head.—J. A. L. 
Roxwson. According to every theory of the radiometer, the 
forces causing rotation are very slight. When air is present 
these forces are quite unable to generate rotation against the 
atmospheric resistance.—Sopraon. Thanks, but our engraver can 
make nothing of your picture, and without it your description is 
difficult to understand.—W. Hoveuton. Your letter is rather too 
technical for our readers.—J. WuiTELAD. Your theory that new 
stars may be explained by the solar system drawing nearer to them 
at times, will not bear analysis. The apparent fixity of a star in 
position proves that the sun has not just drawn nearer to or farther 
from that star.—F. W. Cross. No planet or satellite has ever 
been appreciably disturbed in its course by a comet’s attraction. 
Still, it would be unsafe to infer that a comet’s mass 
is itself inappreciable. We know that comets are followed by 
many millions of millions of meteoric bodies, and these have 
mass.—C. A. Buston. The spots had not moved on the sun’s disc 
as they seemed to have done, but the sun’s disc had shifted in posi- 
tion ; that which had been its lowest point at the first observation 
was far to the left of the lowest point at the second observa- 
tion.—J. T. 8. S. L.—The ball let fall from the mouth of the 
gun will reach the ground somewhat sooner than the one 
fired horizontally from the same height. The difference, how- 
ever, would be very slight. It is due to the curvature of the earth : 
possibly in practice a further slight difference may be caused by the 
difference in the atmospheric resistances.-G. R. Mynne. Very 
likely that is the way in which the “cold snap” arises; but until it 
is explained, it can hardly be considered an explanation.—H. F. 
I am not aware that the late eclipse has taught us anything new 
in regard to metals in other worlds. We have not only known 
that there are metals in the sun, but even that our familiar 
metals exist in stars so far away that their light takes years 
in reaching us.—R. 8. StanpEN. What you saw was @ range 
of lunar mountains, the tops of which had just come into 
sunlight. — W. Morean. You have certainly adopted the best 
of the three courses which were open to you. It would have 
pained me very much to have heard that a reader had to stand 
on his head to read one of |the weather charts, and we do 
not want KNowLEDSE turned upside down. The fact is that “ owing 
to circumstances over which none of us had any control,” the 
engraver was very much hurried in preparing the weather charts ; 
and in fixing the diagram for photograpbic =cdaction, he, unluckily, 


it was not a bow.—L. Lucas. Have not space for your paperscn ‘ pleecd one upside down; fortunately those diagrams were simply 
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experimental. We have now fixed on a plan we hope to carry ¢ on 
without any intérruption for maby years: 





ELECTRICAL, ANSWERS. 
W. N. M.. 1. Put a little less biehromate, say.2;92: instead. -of 


2}.0z.. The crystallisation is probably dne to super-saturation; 1L-/ 


presume you made your solution in boiling water? 2. The use of 
porous pots would increase the internal resistance of the eell, but 
this is far more than compensated for by increasing the eonstancy. 


A. simple, bichromate. cell runs down in a few. minutes, while one, 


with a porous pot (especially if, a little mercury, abont.3 0z:, is-pnt 


in the pot containing the zinc) will give a continuous current, for- 


several weeks—as long in fact as the constituents of the cell last. 
3. The same current-would be obtained from two zincs and one 
carbon, ;as from two carbons and one zinc, but in the former case 
there would be a larger, and therefere wasteful, consumption of 
zinc.—GEORGE PeNpRILL.. “ Resistance in. feet per ohm” is an 
extremely awkward and clumsy expression, It is intended to 
mean the number of feet of wire which offer a resistance of 
one ohm. ‘Thus, inthe case -cited, a wire of 9,826 feet -to the 
pound; having a: resistance in feet. per ohm of, 33, means 
that 33 feet (about one ,métre) .of wire offer a. resistance of 
one ohm. It is far better, more logical, and therefore scientific to 
speak of “ Resistance in ohms pet foot,’ or whatever length we 
may choose as a standard. In telegraphy the standard length is 
one mile, so that’ we should say a mile of copper wire, No. 16 b.w.g. 
effers a resistance of 25 ohms. 








®ur Mathematical Column, 


ete Getines 
THE LAWS OF PROBABILITY. 


FEW examples of the application of this rule to questions 

about hypotheses will serve to illustrate its real simplicity ; 

for, as is the case with nearly all rules, the verbiage necessary to 
remove ambiguity has introduced complexity. 

Ex. 1.—A teetotum hos four faces, and it 7s known that these are 
either numbered 1, 2, 3, 4, or 1, 1, 2, 2, or1,1,1,1; but the chances 
of these several arrangements are, respectively, as 3,2 2,and1; the 
teetotum is spun twice, and each time 1 is the number turned up. 
What is now the probability of the several arrangements ? 

If the first arrangement exists, the chance of the observed event 
is i x > or =! if the second is the actual arrangement, the chance 
of the observed event is 5 x1, or os and, lastly, if the third is the 


arrangement, the observed event is a certainty, or 1. Hence our 
formula informs us that after the event, the chance that the tectotum 
is marked 1, 2, 3, 4, is 





1 

3c. 

16 

1 1 
Sx. £3 xo + Fx 1 

16 4 


the chance tLat the teetotum is marked 1, 1, 2, 2, is 2 xt over the 


same denominator; and the chance that the teetotum is marked 

1, 1, 1, 1, is 1 x 1 over the same denominator. The denominator is 

16%" i or 6 And the chances of the several arrangements 
° > a and 1 a respectively. 

That arrangement which was antecedently the most likely is the 
most unlikely of all after the observed event ; and the arrangement 
which was aniecedently most unlikely is most likely of all after the 
observed event. 

It is important to notice how the antecedent probabilities, or the 
a priori probabilities, as they are called, are modified after the 
observed event in such instances. For example, we may regard 
the spinning of the teetotum in this case as an observation or 
experiment, and the illustration shows us how theories antece- 
dently more probable may become less likely as observation is ex- 
tended. The just appreciation of this fact is the essence of sound 
theorising, or, rather, of all science. 

I give next two examples tending to illustrate this point. . 

Ex. 2.—Suppose the antecedent probability of the theory that the 
earth on which we live is at rest and the centre of planetary motions, 





im 


to be a million times greater than the probability that the earth is a 
planet circling round the sun. Then on the former theory, although 
a planet travelling round the earth might have a path so looped that 
the planet would appear to follow looped paths in the. heavens, yet 
the chance of this occurring might fairly be regarded a3 smail. But 


i x ] 
set it at 5, or an even chance. On the.second theory, the planets 


would be certain to travel on looped paths, or the probability of their 
\80 doing would be reprvsented by unity. Now, there are 120 planets, 
‘all of which trav-l on loop d patas. Supposing no other facts known, 
what is the probability that the earth is at rest in the eentre of tie 
planetary system ? 

Here we have two hypotheses, the chances of which are respec- 


tively omc a chance of the observed event on 
10v0001 1000001 


120 
the former hypothesis is (5) , and on the latter is unity. Hence 


our formula gives as the probability that the carth is at rest at the 
centre of the planetary system— 
1000000 ° (=); 
100001 
LUvULOU «(5 y+ 
1000001 
1000000 
luvuduu + 2 
Now, the logarithm of 2 is 0°3010300, and multiplying this expres- 
sion by 120, we get 36°12360U0; so that 2 '° is a number containing 
37 digits, the first seven of which are 1328230 (because the loga- 
rithm of 1328230 is 0°1236001). Putting this value in the above 
expression, and dividing numerator and denominator by 1000000, 
we obtain for the probability that the earth is the centre of the 
planetary system— 








TORI 


which reduces to - 


1 


1,3: 32 28,230, 00, QUO, 0v0, 00,0 U0, 000, 00,000, 0v0 
I may be permitted to select for my next example, a theory of 
my own. 


Ex. 3.—Let it be regarded as antecedently u billion times more 
likely that the stars of our galaxy are spread with a certain general 
uniformity throughout the space around the sun, than that they are 
gathered into dejinite aggregations so marked in their character as to 
be x cognisable in the staistical distribution of the stars. On the 
latter hypothesis, it may be regaided as an even chance that on 
comparing the number of stars visible to the naked eye in the northern 
and southern hemispheres, we should find as great a dixpavity as ts 
represented by such a proportion as 7 to5. But set the odds as 10 
to 1 against such a result. Now it is observed that, as a matter of 
Jact, out of 6,000 stars visible to the naked eye, 3500 are in the 
southern hemisphere. Required the probab-lity that stars are spread 
with a certain general uniformity throughout space. 

In a paper which I communicated a few years ago to the Royal 
Astronomical Society, I showed that if the stars are spread in this 


way, the chance of the observed arrangement is 
See eee SE Se ene oY 
66,996,090,000,000,000,000,000 (A) 


On the hypothesis that there are definite stellar aggregations, 
the chance of the observed arrangement is 


1 
rol B 
11 ‘ eye . 
But the antecedent probability of the former supposition is set 
by our question at 
1,000,000,000,00C0 (C) 
1,000,000,000,001L 
that of tho latter at only 
2 
cee (D) 
1,000,000,000,001 
Hence the probability of the former hypothesis in presence of the 
observed fact is obtained by multiplying (A) by (C) for a nume- 
rator, and adding that product to (C) x (D) oe a denominator. It 
is (very approximately), 





1 
66,996,090,000 ; 
T T which reduces 
66,996,090,000 * 71 
1l 1 


“ 66,996,090,011 or 6,000,353,636° 


that is, the odds are more than six thousand millions to one against 
the generally-accepted hypothesis. I do not think I have treated 
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this hypothesi: unfairly in setting the antecedent odds in its favour 
at only a billion to one. 

_ It would be easy to multiply examples of the application of the 
important general rule above stated; but what space is still avail- 
able must be devoted to certain general considerations, to be care- 
fully borne in mind by those who discuss the probabilities of 
different hypotheses. 

(To be continued.) 





A ecrrespondent asks us how in Problem 33, p. 682, the point F 
can be determined s0 that the proposition— 
GA: AF:: HF: AH 
shall hold, GA and AH only being known. This is so readily done that 





it had not seemed worth while to indicate the method. Thus, from 
> K 
a 
= ras 
G SA M HF 
" nad 
aA 
ice es 


M, the bisection of AH, draw MK perp. to AH, and equal to side of 
square equal to GA.AH. Join AK, and describe about A, as centre, 
the circular arc MN. Then if HF be taken equal to MK, F is the 
point required. For if KA produced meet the circle NM in N’, we 
have NN’= AH; and, therefore,— 
HF.FA—NK.KN’=sq. on MK=GA.AH 
-. GA: AF:: HF: AH 








@Our bist Column. 


By “Five or Cuiuss.” 





7 E now give the method of play for the illustrative hand in 
No. 30. The young Whist player will carefully note that 
the line on which Y and Z play in order to save and win the game 
is not that which should be followed if the score were love all, and 
honours not all with AB. For, the position of the cards which 
causes Y Z to save the game by departing from rule, and leading 
from weak suits, is antecedently improbable. Y Z play asthey do, 
because it is their only chance. Had the Knave of Trumps been 
either with Y or Z, falling fir-t or second round to a higher honour, 
Y’s proper course would have been to play out his King and Ace 
of Clubs, then the Knave which A’s Queen would have taken; and 
whatever A led the game would be saved by Y Z. We note also 
that the play of the hands is given here in accordence with Clay’s 
suggestions; according to the present system of discarding (to 
which Clay later gave in his adherence), Z instead of discarding a 
Club at round 3, would have discarded a Heart, thereby showing 
Y that Hearts were his best suit :— 














A, THe Hanps. ¥, 
Spades—Q, Kn, 10, 4, Spades—8, 7. 

8, 2. B Hearts—9, 7, 6. 
Hearts—85, 3. Clubs—A, K, Kn, 10. 
Clubs—Q, 9, 8, 3. Dealer] Diamonds—10, 7, 6, 5. 
Diamonds—9. Y %, 

T Card, 

B. Five of Spades. 4. 
Spades—A, K, 6. Spades—9, 5. 
Hearts—K, Kn, 2, 4. A Hearts—A, Q, 10, 8. 
Clubs—5, 2. Clubs—, 6, 4. 
Diamonds—K, Kn, 3, 2. Score :— Diamonds—A, Q, 8, 4. 

A, B,=0. 
Y, Z,=4. 





Ponp’s Extract is a certain cure for Rheumatism and Gout, 
Pond’s Extract is a certain cure for Hemorrhoids. 
Pond’s Extract is a certain cure for Neuralgic pains, 
Pond’s Extract will hea) Burns and Wounda, 
Pond’s Extract will que Pacsine and Bruises, 
Sold by 


Chemists, Get the genuine, Apt? 





THE PLAY. 
REMARKS AND INFERENCES. 


Z 1. A, of course, leads Q of 
Trumps (see leads in former num- 
bers). Y, b, and Zcanall place Kn 
4 and ten in A’s hand, also two, three, 
and four of Spades from the play. 
2. All the players should know 
@| where the remaining Trumps lie. 
+ 3. B not having noticed the fall 
#4! of Trumps, only counting them, 
¢ 
+ 
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leads Ace to draw another round, 
though Y and Z have none, and he 
ought to know it. The discards 
are as Clay gives them. Z’sis made 
on the old-fashioned principle of 
| discarding from shortest suits. Y 
sees, however, that it is better for 
him to retain the power of leading 
° (as often as there may be occasion) 
° to his partner. It was from such 
| considerations that the modern 
principle of discarding from the 
longest suit when strength in 
trumps is declared against you, 
took its origin. 

4. B leads from what he takes 
to be ¥’s weakest suit, Hearts and 
Diamonds being equally strong in 
his own hand. 

5. If Y leads Clubs—in which 
suit his partner is weak—the game 
is obviously lost, for A has three 
more tricks in Trumps. If Z is 
not strong in Hearts the game is 
lost ; therefore Y plays as if he 
knew Z to be strong in Hearts. 2 
finesses deeply. 

6. Y continues the Heart lead. 

7. Z leads a Club, and Y finesses 
the ten. by 

8. Y continues the Hearts, forc- 
ing A, who con on!y lead Clubs, in 
which suit Y is secure, and the 
game is won for Y Z, Y making 
three tricks in Clubs. 
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PLAYING TO THE CHANCES.— 
“When I was a youngster I was 
looking over Clay, and late in the 
hand he led Queen, from Queen, 
Knave, nine, and a small card. 
This was the old-fashioned lead, 
but a small card is now led from 
Queen, Knave, nine, &c. I after- 
wards asked Clay whether he con- 
sidered the old lead, as given by 
° Hoyle, preferable to the modern 
one. He said, ‘ No, I generally 
lead the small one; but when I 
had the lead the cards must lie 
9 lucky for us, or we lose the odd 
trick.’ By this he meant that 
unless the King Jay to his left, or 
the ten to his right, and one of the 
finesses succeeded, the odd trick 
could not be won. I have won many an odd trick since by acting 
on a similar principle, and always think of Clay when it comes off.” 
—Cavendish’s “ Card-Table Talk.” 
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Noricrs.—The First Volume of KNOWLEDGE is now ready, bound 
in red cloth, gilt lettered. Price 10s. 6d. Vol. I. contains the 
numbers from the commencement (Nov. 4, 1881) to No. 30 (May 26, 
1882). As there is only a limited number of copies, the Publishers 
advise that orders should be sent in without delay, to prevent dis- 
appointment. The Title-page and Index to Volume I. is also ready, 
price 2d., post-free 24d. Binding Cases for Volume I., price 1s. 6d. 
each. Complete copies bound (including Title, Index, and Case), 
for 2s..6d. each. ' : 
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THE VIENNA TOURNAMENT. 
It 

















E have received this fine game too late for annotation. Ww. B 
c . . W: ; . 
was played in the twenty-fifth round on Saturday last, June fates en Weave. Salen. a. 
10th, between Herren Paulsen and Winawer. It was well contested | 93 K¢ to Q4 RtoR3 44. PtoKt4 Ktto K6 
ap seg oo players voluntarily yoerseayy ~ | + mag : By | 24. P to B4 Kt to B5 45. Rtakes P Kt takes BP 
this victory Winawer has sustained a serious check, while Steinitz | 95 Q to K2 P to Q4 46. Kt takes P Kt takes RP 
“a thereby for the first time at the head of the list—viz., eighteen, | 9g KR to Ksq R to Ksq 47. Rtakes P K to R2 
while yt ame remained at seventeen. = aa 27. KttoB3 Kt to Q3 48. PtoB4 Kt to Kt4 
On a) onday maorning, according to telegraphic information 28. KttoK5 Q to B4 49. KttoK4 Ktf Kt5 to Q4 
received in London, Steinitz stood at 19; Mason, 18; Winawer, 29. Kt to Ktt Rto R4 50. Kt to B6(ch) Kt takes Kt 
274 3 Mackenzie, 16}; Zukertort, 16}; Blackburne, 15}; and | 309 R takes P Q takes R 51. R takes Kt Kt to B8(ch) 
men, 15. Sie Warr — 31. BtakesQ R takes B 52. K to Ktsq Kt to Q7 
Paulsen. Winawer. Paulsen. Winawer. 32. Kt to K3 R to QR4 53. P to Kt4 Kt to B6(ch) 
1. P to K4 P to K4 12. Kt toQ2 Castles 33. KttoB4 Kt to Ktsq 54. K to Kt2 Kt to Q5 
2. Kt to KB3 K to QB3 13. Kt to B3___B to Kt5 34. Q takes R Kt takes Q 55. RtoQ6 == Kt to B7 
8 PtoQt  PtakesP 14. Pto KR3__B takes Kt 35. Kt takes R Kt to Q3 56. P to QKt5 Kt to K6(ch) 
4. Kt takes P Q to R5 115. BtakesB P to B4 36. Kt to Kt3 P to Kt3 57. KtoB3 Kt to BS 
5. KttoKts BtoKts(ch) | 16. Ptakes P RB takes P 37. KttoQ4 PtoR3 58. RtoK6 PtoR4 
&. P to B38 B to B4 17. B to K4 R to B3 38. Kt to K6 Pto B4 59. Pto Kt6 P takes P(ch) 
7. Q to K2 B to Kt3 18. Castles Q to Q 2 39. RtoQsq Kt to QBS | 60. PtakesP Kt to R4 
8 BtoK3 QtoQsq |19. Bto Kt2 QR to KBsq 40. Pto Kt8 Kt to K6 61. Pto Kt5 K to Ktsq 
9. BtakesB RP takes B 20. QR to Qsq K to Rsq 41. R to Q3 Kt to B4 62. RtoK7  K to Bsq 
10. Pto KKt3 P to Q3 | 21. K to R2 R to K3 42. R to Q7 Kt to B3 63. P to B6 Kt to B3 
11. BtoKt2 KKtto K2 | 22. Q to Q2 Kt to K4 43. RtakesP Kt to Kd 64. R to QB7 Resigns 
SCORE LIST OF THE VIENNA INTERNATIONAL TOURNAMENT. 
Completed up to the 25th Round, played on Saturday last, June 10th. 
| | | | | | 
No. Rovcwps. Nos...... 1&18 2& 19/3 &20/4&21/5 & 22 6&23|7 824 8 25 |9 & 26 10 & o7)11 & 23112 & 2013 & 30114 & 3115 & s2lt6 & 33l17 & 94] Tora. 
- —_—— - | 
i. Bird, paired against | | | | | | { 
player No........... 13 oe oe ee ee 9 6 | & 2 16 14 10 ll 8 12 15 18 17 
Score........... oO! OT] 6.01 2 3) 4 1] 0 2] 1 0} 6-2] 0 1 3 0 1 0 1 0 3 lL 
2. Blackburne, paired agst. | | 
player INO.......0000 12 16 5 17 | 4 11 1 13 10 18 14 6 9 7 3 15 
Score............ O52 | O34) ao eae} 2) 2) a ee TO] 0 1 1 |o 0 4 a 0 14} 
3. Englisch, paired against | 
player No............, 4 | 10 : ie he 1 | 45 18 7 6 5 17 9 14 16 8 2 12 
Soore..........0» 41/1 1+-21)/ 0 &] & | & ] 2 Ol & 3] 4 5 3 1 1 6 0 3 4 15 
4, Fleissig, paired against | | 
player No............ 3 | 4 3 {ut iwie2 | wl e | 9 | 8 7 10 { wi wi s 14 | re- 
SEE + 1 1 | oO 0 | 0 0 0 1 3 0 4 | 3 0 0 = jsigned 
5. Hruby, paired against | 
player No........0... 18 | {is 2 16 mn {oy 1 14 10 3 7 Jae ee 6 9 4 13 
Score............ 00] 14/01] 00,10) 1 0} 01/10] 3 t 1 1 ; 0 a Be 2: ;8 
6. Mackenzie, paired agst. | | | | 
player No............ 16 | #18 | 12 14 10 | 1 7 4 3 15 ll 13 | 2 5 17 | 8 9 
Score............ 14} 4 4/4 Of 1 3] 24) 1:0) 3 of 1:1] 4 1 i) o j1 1 ae 1 155 
7. Mason, paired agains | | | 
player No. -| 17 | 14 10 1 13) 6 3 | 9 16 5 4 | 12 . is is 18 
Score. a ee | ee Bee 1) ee ea 1 0 3 3 1 3 1 0 17 
8. Meitner, paired agains | | | 
ee ee 9 | 18 11 15 2 | 16 lt 18 12 7 4 & | 8 , Goa fe 10 
Score......... O21 3 Bh S817 k SO 0} 0°O) 617150 8). 1 0 0 0 a 3 10 
§. Noa, paired against | | | 
player No............ Ss i 14 10 1 13 15 il 7 4 16 3 | 18 2 & | 6 re- 
Score .......-... | 0 1 5 i 1 0 1 1 3 0 0 |0 1 ube 0 signed. 
10. Paulsen, paired against | | 
player No............ a rs 7 9 6 | 18 17 1 | 5 2 1 13] 4 14 12 13 8 
Score..........., 41/00] 00] 31] 0%! 00] 33] 01) 4 1 i % {3 1 o {2 3 11 
11. Schwarz, paired against | | | | 
player No............ 10 17 8 | 4 8 | 7 a. | 9.) 18 6 1 5 13 14 12 16 
Score............ oO) 0°31: 4>0404-taw 8 40) 058 1-8/4 1 1 r|4 0 0 0 12 
12. Steinitz, paired against | | 
player No........... S..1 2 6 18 5 14 4 17 8 13 15 16 | 7 1 10 11 3 
Score........... BO f:3o 3) 1 Oro 2) O02 | .1 2) eal 2 1 1 Te 1 1 1 3 18 
13. Tschigorin, — agst. | | 
player No........+0. ae 4 3 7 | 9 6 | 3 12 14 6 | 7 11 18 10 5 
Beore............ 11/00/01] 13] 00 1} 00! 00/0 0 1 1 \* 1 1 0 0 93 
14. Ware, paired against | 
player No............ 5 9 6 18 12 8 | 5 17 1 13 2 3 10 11 16 4 
3 1/0 0] 02] 0 3] o Of} 12 © rere eys 0 0 sO te “ee 0 1 8 
5. | | 
14 5 17 | 8 a et 9 13° | Il 6 12 10 16 18 1 7 2 
00/04/31 oafrilaafra}aalo 0 0 % {0 1 0 0 1 12 
16. Winawer, paire | | 
player No. 6 | 2 18 5 17 8 13 | #10 1 7 9 12 15 3 4 14 ll 
Minmand © 21 & Oi 2 $i Titi oe 1 ) 11 10; 1 0 1 0 ie 1 0 1 1 17 
17. Wittek, paired against | | | 
player No... yj em 15 2 16 5 10 | 12 14 8 3 18 | 13 4 6 9 1 
Bcore........00 00; + #}/ 40} 01) 20} o1;] } ] 10) 1 z 5 o Ts 1 4 3 3 12 
18. Zukertort, paired agst. | | 
DOOR NO.....005000. 5 | 6 16 12 14 10 | 8 8 4 ll 2 17 9 15 | 13 1 7 
Score............ 11/4 4/ 0%) 24/21/22) 03])121] 0 0 0 a. es a 1 1 15 
| | 











































































































. There are eighteen players at Vienna, each one playing two games with each other, They play first one game all roun 
another game in the same order in which the first was played, making altogether thirty-four rounds. Won games count one, 


REMARKS. 


4 


which gives seventeen rounds, and then 
rawn games count half. 


If, for instance, 


we wish to find out how Blackburne fared with Steinitz, we turn to No. 2, Blackburne, and find that he is paired against No. 12, Steinitz, for the first and eighteenth 
round, and that he lost the first game and won the second. We also see that his total score is 14}. 
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